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PEEFACE. 


The  plan  of  this  work  is  designed  to  teach  the  Anatomy  of 
the  Human  Body  by  dissection  in  successive  stages  after  the 
following  manner : — 

In  the  dissection  of  a  Part  of  the  Body  the  attention  of  the 
Student  is  directed  first  to  the  superficial  prominences  of  bone 
and  muscle,  and  to  the  hollows  that  point  out  the  situation  of  the 
subjacent  vessels^  Next  the  cutaneous  structures,  and  the 
different  layers  of  muscles  with  their  appertaining  yessels  and 
nerves  are  examined  in  succession,  so  that  the  several  objects 
between  the  surfftce  and  the  bones  may  be  observed  in  much 
the  same  order  as  they  would  be  met  with  in  a  Surgical 
operation.  And,  lastly,  the  joints  and  ligaments  receive  due 
notice. 

In  the  dissection  also  of  the  viscera  and  the  organs  of  the 
senses  the  manner  in  which  the  composition  of  each  may  be 
shown,  is  folly  indicated  for  the  guidance  of  the  Student. 

The  Anatomical  description  of  the  Part  under  examination 
is  arranged  in  conformity  with  the  dissection  in  regions,  and 
each  muscle,  bloodvessel,  nerve,  or  other  structure,  is  described 
only  to  such  an  extent  as  it  may  be  laid  bare. 


vi  PEEFACE. 

And  as  the  chief  purpose  of  this  book  is  to  treat  of  the  cha- 
racters and  connections  of  ^  the  component  parts  of  the  Body 
which  are  visible  to  the  naked  eye,  I  have  not  thought  it  neces- 
sary to  add  to  the  short  account  of  the  microscopic  structure  of 
the  different  organs  in  the  former  edition. 

In  this,  as  in  the  preceding  editions,  I  have  endeavoured  to 
make  the  work  more  efficient  as  a  guide  to  practical  knowledge. 

G.  V.  ELLIS. 

Janua/ry,  188S. 
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DEMONSTRATIONS  OF  ANATOMY. 


CHAPTER    I. 
DISSECTION    OF    THE   HEAD    AND    NECK. 

Section  I. 

EXTERNAL  PARTS  OP  THE  HEAD. 

DntECTJOifs.    In  the  dissection  of  the  head  and  neck,  the  student  P»rt8  to  be 
should  endeavour  to    leam  the  parts  described    in  the    first  fifty-  the  body  u 
eight  pages,  before  the  position  of   the  body  is  changed ;    but  if  turned. 
want  of  time  necessitates  an  omission  of  some  part,  the  examina- 
tion of  the  facial  nerve  (p.  35)  can  be  best  deferred  till  a  subse- 
quent stage.    The  exterior  and  the  interior  of  the  head,  the  orbit  , 
on  one  side,  and  the  posterior  triangular  space  on  both  sides  of  the               ^ 
neck,  should  be  examined  whilst  the  body  lies  in  its  first  position  on 
the  Back. 

The  student  begins  with  the  dissection  of  the  muscles  of  the 
scalp  and  ear.  On  the  left  side  the  muscles  are  to  be  seen,  and  on 
the  opposite  half  the  vessels  and  nerves  are  to  be  displayed. 

Position,  The  body  lying  on  the  Back,  raise  the  head  to  a  suitable  ^*^  ^^ 
height,  and  turn  the  face  to  the  right  side. 

Extrinsic  muscles  of  the  Ear.    Three  muscles  attach  the  ear  Muscles  of 
to  the  side  of  the  head.    Two  are  above  it,^-one  elhvating,  the  *^®  *"' 
other  drawing  it  forwards  ;  and  the  third,  a  retrahent  muscle,  is 
behind  the  ear.    There  are  other  special  or  intrinsic  muscles  of  the 
cartilage  of  the  ear,  which  will  be  afterwards  noticed,  pu.^.   . 

Dissection,  When  the  ear  has  been  drawn  down  hf  hook&^fjlju^  Dissection 
position  of  the  upper  muscle  will  be  indicated  hf  'ft  slight  pn-  miu^', 
minence  between  it  and  the  head  ;  and  the  muscular  fibres  may  be 
laid  bare  by  means  of  the  two  following  incisions,  made  n^  deeper 
thau  the  skin ; — One  is  to  be  carried  upwards  on  the  side  of  the 
•  headi  for  about  three  inches,  along  the  cutaneous  ridge  before 
'  mentioned  ;  and  the  other,  about  the  same  length,  is  to  be  direct^d^ 
from  before  backwards  close  above  the  ear,  so  that  the  two  may  join 
at  a  right  angle.    On  carefully  raising  the  flaps  of  skin  from  below 


DISSECTION    OF    THE   HEAD. 
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Attrahens 

aurem 

muscle. 


Attollens 

aurem 

muscle. 


Retrahens 
aurem  con- 
sists of  two 
or  three 
bundles. 
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upwards,  and  removing  the  subjacent  tissue,  a  thin  fan-shaped 
muscular  layer  will  come  into  view — the  more  anterior  fibres  consti- 
tuting the  attrahens,  and  the  posterior  the  attollens  aurem  muscle. 

On  drawing  forwards  the  ear,  a  ridge  marks  the  situation  of  the 
posterior  muscle.  To  remove  the  integuments,  let  the  scalpel  be 
drawn  about  an  inch  behind  the  ear,  from  the  transverse  cut  above 
as  far  as  to  a  level  with  the  lobule  of  the  ear,  and  then  forwards 
below  the  lobule.  After  the  piece  of  skin  included  by  those  cuts 
has  been  reflected  towards  the  ear,  the  retrahent  muscle  must  be 
sought  beneath  the  subcutaneous  tissue  ;  it  consists  of  rounded 
bundles  of  fibres,  and  is  stronger  and  deeper  than  the  others. 

The  ATTRAHENS  AUREM  (fig.  1,  ")  is  a  Small  fan-shaped  muscle, 
and  arises  from  the  fore  part  of  the  aponeurosis  of  the  occipito- 
frontalis.  Its  fibres  are  directed  backwards,  and  are  inserted  into 
a  projection  on  the  front  of  the  rim  of  the  ear.  Beneath  it  are 
the  superficial  temporal  vessels  and  nerve. 

The  ATTOLLENS  AUREM  (fig.  1,  ^*)  haa  the  same  form  as  the 
plreceding,  though  its  fibres  are  longer  and'better  marked.  Arising 
also  from  the  tendon  of  the  occipito-frontalis,  tlie  fibres  converge 
to  their  insertion  into  the  inner  or  cranial  surface  of  the  pinna  of 
the  ear, — into  an  eminence  corresponding  with  a  fossa  (that  of  the 
anti-helix)  on  the  opposite  aspect. 

The  RETRAHENS  AUREM  (musculi  retrahentcs,  Alb.,  fig.  1,  *')  con- 
sists of  two  or  three  romidish  but  separate  bundles  of  fibres,  wliich 
are  stronger  than  those  of  the  other  muscles.  The  bundles  arise 
from  the  root  of  the  mastoid  process,  and  pass  almost  transversely 
forwards  to  be  inserted  by  aponeurotic  fibres  into  the  lower  part 
of  the  ear  (concha)  at  its  cranial  aspect.  The  posterior  auricular 
artery  and  nerve  are  in  contact  with  this  muscle. 

Action,  The  three  preceding  muscles  will  move  the  outer  ear 
etightly  in  the  directions  indicated  by  their  names  :  the  anterior 
drawing  it  upwards  and  forwards,  the  middle  one  upwards,  and 
the  posterior  backwards. 

The  OCCIPITO-FRONTALIS  MUSCLE  (fig.  1,  ^)  covers  the  arch  of  the 
skull,  and  consists  of  an  anterior  and  a  posterior  fleshy  part,  with 
an  intervening  tendon. 

Dissection*  On  the  same  side  of  the  head  (the  left)  the  occipito- 
frontalis  is  to  be  dissected.  To  bring  this  muscle  into  view,  a  cut 
may  be  made  along  the  middle  line  of  the  skull,  from  the  root  of 
the  nose  to  the  occipital  protuberance  ;  and  it  may  be  connected  in 
front  with  the  transverse  incision  on  the  side  of  the  head.  The 
fl^>  of  skin,  thus  marked  out,  is  to  be  raised  from  before  back  witli 
the  subjacent  fat ;  whilst  doing  this  the  dissector  will  meet  first 
with  the  anterior  fleshy  part  of  the  muscle,  next  with  a  white 
shining  thin  aponeurosis,  and  lastly  with  the  posterior  fleshy  belly 
towards  the  lateral  aspect  of  the  cranium.  The  aponeurosis  of  the 
muscle  is  easily  taken  away  with  the  granular  fat  superficial  to  it ; 
and  if  the  under  surface  of  the  flap  of  integuments  presents  a 
white  instead  of  a  yellow  appearance,  the  student  may  suspect  he 
is  removing  that  aponeurosis. 


OCCrPITO-FEONTAlIB   MUSCLE. 

The  anterior  or  frontal  part  (')  is  a  thin  muscular  layer  over  the  PronUl 
OS  frontis,  which  is  said  to  take  its  origin   below.     Along-  the  line  P*"  ■ 
of  the  eyebrow  the  fibres  are  blended  with  the  following  muscles,  °'^^°- 
orbicnlariB  palpebramm,  corrugator  snpercilii,  and  pyraniidalis  nasi ; 
and  they  are  aim  fixed  to  the  subjacent  bone,  viz.,  to  the  oe  nasi 

Fig.l.' 


internally,  and  to  the  outer  angular  process  of  the  frontal  bone 
externally  (Theile).    From  theae  attacbracnta  the  fibres  are  directed 
npwards  to  the  aponeurosis,  and  end  in  it  rather  below  the  level  of  Ending. 
the  coronal  suture. 

The  potterior  or  occipilal  part  (')  is  atrotiger  than  the  anterior ;  Ocdpltat 
it  arite*  from  the  outer  half  or  two  thirds  of  the  upper  curved  line  *"  ■ 
of  the  occipitaJ  bone,  and  from  the  mastoid  portion  of  the  temporal 
bone.    The  fibres  are   about  one  inch  and  a  half  ti|*length,  and  how 
ascend  to  the  aponeurosis. 

The  taidon,  or  cptcrantal  aponturotig,  extends  over  the  upper  port  Apnnea- 
of  the  cranium,  and  is  conlinuons  across  the  middle  line  with  the        ' 
like  stnctnre  of  the  opposite  half  o£  the  head.      On   the   side   it  i"  •tuch- 
gives  origin  to  the  anricular  muscles  ;  and  a  thin  membrane  is  here 
prolonged  from  it,  over  the  fascia  covering  the  temporal  muscle, 
to  be  fixed  to  the  side  of  the  head.     Posteriorly,  the  aponeurosis  is 
attached  to  the  superior  curved  ridge  of  the  occipital  bone  between 
the  fleshy  parts  of  the  muscles  of  opposite  sides.     The  aponeurotic 
expansion  is  closely  united  to  the  skin  ;  but  it  is  connected  to  the 
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pericranium  only  by  a  loose  areolar  tissue  devoid  of  fat,  so  that  it 
moves  freely  over  the  skull. 

Superficial  to  the  occipito-frontalis  are  the  cutaneous  vessels  and 
ner\'es  of  the  scalp.  In  front  the  fleshy  fibres  of  opposite  sides  are 
joined  above  the  root  of  the  nose. 

Action.  When  the  anterior  belly  contracts  it  elevates  the  eye- 
brow, making  smooth  the  skin  at  the  root  of  the  nose,  and  wrink- 
ling transversely  that  of  the  forehead  ;  and  continuing  to  contract, 
it  draws  forward  the  scalp.  The  posterior  belly  will  move  back 
the  scalp ;  and  the  bellies  acting  in  succession  can  carry  the  hairy 
scalp  forwards  and  backwards. 

Dissection,  After  the  removal  of  the  upper  auricular  muscles  and 
the  temporal  vessels,  together  with  the  epicranial  aponeurosis  and 
its  lateral  prolongation,  the  attachment  of  the  temporal  fascia  on 
the  side  of  the  head  may  be  seen. 

The  temporal  fascia  is  a  white,  shining  membrane,  wliich  is 
stronger  than  the  epicranial  aponeurosis,  and  gives  attachment  to 
the  subjacent  temporal  muscle.  Superiorly  it  is  inserted  into  the 
curved  line  that  limits  the  temporal  fossa  on  the  side  of  the  skull ; 
and  inferiorly,  where  it  is  narrower  and  thicker,  it  is  fixed  to  the 
zygomatic  arch.  By  its  cutaneous  surface  the  fascia  is  in  contact 
with  the  muscles  already  examined,  and  with  the  superficial 
temporal  vessels  and  nerves. 

An  incision  in  the  fascia,  a  little  above  the  zygoma,  will  show  it 
to  consist  there  of  two  layers,  which  are  fixed  to  the  edges  of  the 
upper  border  of  the  zygomatic  arch.  Between  the  layers  is  some 
fatty  tissue,  with  a  small  branch  of  the  superficial  temporal  arter}% 
and  a  slender  twig  of  the  orbital  branch  of  the  superior  maxillary 
nerve  with  its  artery. 

Dissection.  The  temporal  fascia  is  now  to  be  detached  from  the 
skull,  and  to  be  thrown  down  to  the  zygomatic  arch,  in  order  that 
the  origin  of  the  underlying  temporal  muscle  may  be  examined. 
A  soft  areolar  tissue  which  lies  beneath  it  near  the  zygoma  is  to 
be  taken  away.  The  difference  in  thickness  of  parts  of  the  fascia 
will  be  evident. 

The  TEMPORAL  MUSCLE  is  laid  bare  only  in  part.  Wide  and  thin 
above,  it  becomes  narrower  and  thicker  at  the  lower  end.  The 
muscle  arises  from  the  temporal  fascia,  and  from  all  the  surface  of 
the  impression  on  the  side  of  the  skull,  which  is  named  the 
temporal  fossa.  From  tliis  origin  the  fibres  descend,  converging 
to  a  tendon,  wliich  is  inserted  into  the  under  surface  and  fore  part 
of  the  coronoid  process  of  the  lower  jaw  (p.  82). 

On  the  cutaneous  surface  is  the  temporal  fascia,  with  the  parts 
superficial  to  that  membrane  ;  and  concealed  by  the  muscle  are  the 
deep  temporal  vessels  and  nerves  which  ramify  in  it.  The  insertion 
of  the  muscle  underneath  the  zygomatic  arch  will  be  afterwards 
followed. 

The  temporal  belongs  to  the  group  of  masticatory  muscles  ;  and 
its  action  will  be  referred  to  with  the  description  of  the  pterygoid 
region. 
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Dissection.    For  the  dissection   of  the  vessels  and  nerves,  let  How  to 
the  face  he  now  turned  to  the  left  side,  and  let  an  incision  be  "^^\?^ 
carried  along  the  eyebrow  and  the  zygomatic  arch  to  a  little  behind  aide. 
the  ear,  so  as  to  allow  the  skin  on  the  right  half  of  the  head  to  be 
reflected.   The  flap  of  the  skin  is  to  be  raised  from  before  backwards, 
but  the  subcutaneous  fat  should  be  left  till  the  nerves  are  found. 

Behind  the  ear  the  skin  should  be  raised  as  on  the  other  side,  to 
uncover  the  posterior  auricular  vessels  and  nerve. 

Along  the  eyebrow  seek  the  branches  of   vessels  and  nerves  bmIc  nerres 
which  come  from  the  orbit  (fig.  2),  viz.,  the  supra-orbital  vessels  *nd  Tessda 
and  nerve  opposite  the  middle,  and  the  supra-trochlear  nerve  and  front ; 
frontal  vessels  near  the  inner  angle  of  the  orbit ;  they  lie  at  first 
beneath  the  occipito-frontalis,  and  the  muscular  fibres  must  be  cut 
through  to  find  them. 

On  the  side  of  the  head,  in  front  of  the  ear,  the  superficial  on  the  side 
temporal  vessels  and  nerve  are  to  be  traced  to  the  vertex  ;  and  <»'*^«^**^ 
above  the  zygomatic  arch  the  branches  of  the  facial  which  join 
an  oSsei  (***)  of  tlie  superior  maxillary  nerve,  are  to  be  sought. 

Behind  the  ear  the  posterior  auricular  vessels  and  nerve,  and  behind  ear, 
below  it  branches  from  the  great   auricular  nerve  to  the  tip  and 
back  of  the  ear,  are  to  be  found  ;  one  or  more  offsets  of  the  last 
should  be  followed  to  the  junction  with  the  posterior  auricular 
nerve. 

At  the  back  of  tlie  head  the  ramifications  of  the  occipital  vessels,  at  the  oack 
also  the  large  and  small  occipital  nerves,  should  be  denuded  ;  the  ^     ^ 
former  nerve  lies  by  the  side  of  the  artery,  and  the  latter  about 
midway  between  this  vessel  and  the  ear. 

CuTANBOUS   Arteries.    The  arteries   of  the  scalp   (fig.   2),  arevesselaof 
furnished  by  the  internal  and  external  carotid  trunks,  and  anasto-  ^* 

mose  freely  over  the  side  of  the  head.  Only  two  small  branches, 
the  supra-orbital  and  frontal,  come  from  the  former ;  whilst  three, 
viz.,  the  temporal,  occipital,  and  posterior  auricular,  are  derived  from 
the  latter. 

The  supra-orbital  artery  (c)  leaves  the  orbit  through  the  notch  in  Sapra-orbi- 
the  margin  of  the  orbit,  and  is  distributed  on  the  forehead.     Some  ^  "^'y- 
of  its  branches  are  superficial  to  the  occipito-frontalis,  and  ascend 
to  the  top  of  the  head  ;  whilst  others  lie  beneath  the  muscle,  and 
supply  it,  the  pericranium,  and  the  bone. 

The  frontal  branch  (b)  is  close  to  the  inner  angle  of  the  orbit,  ^^P^^ 
and  is  much  smaller  than  the  preceding.     It  ends  in  branches  for 
the  supply  of  the  muscles,  integuments,  and  pericranium. 

The   superficial   temporal    artery    (d)   is   one   of   the    terminal  Superficial 
branches   of   the  external   carotid.      After  ascending   above   the  h^w^ 
zygomatic  arch   for  about  two  inches,  the  vessel  divides  on  the 
temporal  fascia  into  anterior  and  posterior  :— 

The  anterior  branch  runs  forwards  with  a  serpentine  course  to  anterior  and 
the    forehead,    suppl3ring    muscular,    cutaneous,    and    pericranial 
offsets,  and  anastomoses  with  the  supra-orbital  artery  :  this  is  the 
branch  that  is   opened  when  blood  is  taken  from  the  temporal 
artery. 
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The  posterior  branch  is  larger  than  the  other,  and  arches  back- 
wards above  the  ear  towards  the  occipital  artery,  with  which  it 
anastomoses.  Its  ofiEsets  to  the  parts  around  are  similar  to  those 
of  the  anterior,  and  it  communicates  with  the  artery  of  the  opposite 
side  over  the  top  of  the  head. 

Occipital  artery  (a).  Tlie  terminal  part  of  this  artery,  after 
perforating  the  trapezius,  divides  into  large  and  tortuous  branches, 
which  spread  over  the  back  of  the  head  and  the  occipito-frontalis 
muscle.  Communications  take  place  with  the  artery  of  the  opposite 
side,  with  the  posterior  part  of  the  temporal,  and  with  the  follow- 
ing artery.  Some  offsets  pass  deeply  to  supply  the  occipito-fron- 
talis muscle,  the  pericranium,  and  the  bone. 

The  posterior  auricular  artery  (/)  appears  in  front  of  the 
mastoid  process,  and  divides  into  two  branches.  One  (mastoid)  is 
directed  backwards  to  supply  the  occipito-frontalis,  and  anastomose 
with  the  occipital  artery.  Tlie  other  (auricular)  is  furnished  to  the 
retrahent  muscle  and  the  back  of  the  pinna  of  the  ear  ;  and  an 
offset  from  this  pierces  the  pinna  to  be  distributed  on  the  opposite 
surface. 

The  VEINS  of  the  exterior  of  the  head  are  so  similar  to  the 
arteries,  that  a  full  notice  of  each  is  not  required.  All  the  veins 
corresponding  with  branches  of  the  internal  carotid  artery  enter 
the  facial  vein,  whilst  the  rest  open  into  the  jugular  veins.  These 
superficial  veins  communicate  both  with  the  sinuses  in  the  interior 
of  the  skull  by  means  of  small  branches  named  emissary^  and  with 
the  veins  occupying  tlie  spongy  substance  (diploe)  of  the  cranial 
bones. 

The  frontal  vein  is  directed  towards  the  inner  angle  of  the  orbit, 
where  it  receives  the  supra-orbital  vein,  the  two  giving  rise  to  the 
angular  vein  of  the  face  :  near  its  ending  it  receives  small  veins 
from  the  eyebrow,  and  from  the  upper  eyelid  and  the  nose.  Botli 
the  superficial  temporal  and  posterior  auricular  veins  open  into  the 
external  jugular  ;  and  the  occipital  joins  the  internal  jugular  vein. 

Cutaneous  Nerves  (fig.  2).  The  nerves  of  the  scalp  are  fur- 
nished from  cutaneous  offsets  of  both  cranial  and  spinal  nerves. 
The  half  of  the  head  anterior  to  the  ear  receives  branches  from 
three  trunks  of  the  fifth  cranial  nerve,  and  a  few  twigs  from  the 
facial  nerve.  All  the  rest  of  the  head  is  supplied  by  spinal  nerves 
(anterior  and  posterior  primary  branches),  except  close  behind 
ihe  ear,  where  there  is  an  oSset  of  the  facial  or  seventh  cranial 
nerve. 

The  supra-orbital  nerve  (fig.  2,  ')  comes  from  the  first  trunk  of 
the  fifth  nerve,  and  escapes  from  the  orbit  with  its  companion 
artery ;  whilst  beneath  the  occipito-frontalis  muscle,  the  nerve 
gives  offsets  to  it  and  the  orbicularis  palpebrarum,  as  well  as  to 
the  pericranium.  In  the  orbicularis  a  communication  is  estab- 
lished between  this  and  the  facial  nerve.  Finally  the  nerve  ends 
in  two  cutaneous  branches,  which  ramify  in  the  teguments  : — 

One  of  these  (inner)  soon  pierces  the  occipito-frontalis,  and 
reaches  upwards  as  high  as  the  parietal  bone.    The  other  branch 
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(outer)  18  of  larger  aize,  and  perforating  the  muscle  higher  np, 
extends  over  the  arch  of  the  head  as  f  ar  aa  the  ear. 

As  the  nerve  escapes  from  the  miprB-orbital  not«h  it  furnishes  p^pcbni 
some  palpebral  filaments  to  the  upper  eyelid.  t™ieh«. 

Fig.2.' 


At  the  inner  angle  of  the  orbit  is  the  small  iuprO'lroehUar  gapn-tncb- 
bnmeh  (fig.  2,  *)  of  the  same  nerve.  It  aacende  to  the  forehead  lo«M»neli. 
cloM  to   the   bone,  and   piercing  the  muscular  fibres   ends   in  the 

•  Calaoeoio  nfru  of  the  aeajp.  1.  EFreat  auricnlftr  nsrre.  2.  Small 
cediital.  3-  Ora>t  oecrpit&l.  4.  Foaterior  auricolu'  of  the  fscUl.  Amicolo- 
f^gponl  (not  DDinb«ra(l)  in  front  of  the  ear,  by  the  eide  of  the  temporal 
aitoT  d~     a.   SofffS-trochleai.     S.   Sopra-ocbitol.     10.  Superficial  temporal 

^  ^^^  apper  mBXiUaiy,  aad  croniiig  it  are  the  superficial  tempoTal  bianchea 

ef  tb«  baal   nerve.      Calaiieau  artrrin  of  the  ecaip,      a.   Occipital  artery. 

1.  PraotaL      '•   Snpra-orbitaL     d.  Superficial  temporaL     /.  Foaterior  auri- 

^i_      1^   jMiiezti  Ripafida]  ttmporal. 
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integument.  Branches  are  given  from  it  to  the  orbicularis  and 
corrugator  supercilii,  and  some  palpebral  twigs  enter  the  eyelid. 

The  superficial  temporal  nerves  are  derived  from  the  second  and 
third  trunks  of  the  fifth  nerve,  and  from  the  facial  nerve. 

The  temporal  branch  of  the  superior  maxillary  nerve  (second 
trunk  of  the  fifth)  is  usually  a  slender  twig  (fig.  2,  *°),  which 
perforates  the  temporal  aponeurosis  about  a  finger's  breadth  above 
the  zygomatic  arch.  When  cutaneous,  the  nerve  is  distributed  on 
the  temple,  and  communicates  with  the  facial  nerve,  also  some- 
times with  the  next. 

The  auriculo'temporal  branch  (fig.  2,  d)  of  the  inferior  maxillary 
nerve  (third  trunk  of  the  fifth)  lies  near  the  ear,  and  accompanies 
the  temporal  artery  to  the  top  of  the  head.  As  soon  as  the  nerve 
emerges  from  beneath  the  parotid  gland,  it  divides  into  two 
terminal  branches  : — The  more  posterior  is  the  smaller  of  the  two, 
and  supplies  the  attrahens  aurem  muscle  and  the  integument  above 
the  ear.  The  other  branch  ascends  vertically  in  the  teguments  to 
the  top  of  the  head.  Tlie  nerve  also  furnishes  an  auricular  branch 
(upper)  to  the  anterior  part  of  the  ear  above  the  auditory  meatus. 

The  temporal  branches  of  the  facial  nerve  are  directed  upwards 
over  the  zygomatic  arch  and  the  temporal  aponeurosis  to  the 
orbicularis  palpebrarum  muscle  :  they  will  be  described  with  the 
dissection  of  the  trunk  of  the  facial  nerve. 

The  posterior  auricular  nerve  (fig.  2,  *)  lies  behind  the  ear  with 
the  artery  of  the  same  name.  It  arises  from  the  facial  nerve  close 
to  the  stylo-mastoid  foramen,  and  ascends  in  front  of  the  mastoid 
process.  Soon  after  the  ner%'e  becomes  superficial  it  communicates 
with  the  great  auricular  nerve,  and  divides  into  an  occipital  and  an 
auricular  branch,  which  are  distributed  as  their  names  express  : — 

Tlie  occipital  branch  is  long  and  slender,  and  ends  in  the  posterior 
belly  of  the  occipito-frontalis  muscle.  It  lies  near  the  occipital 
bone,  enveloped  in  dense  fibrous  structure,  and  furnishes  offsets  to 
the  integuments. 

The  auricular  branch  ascends  to  the  back  of  the  ear,  supplying 
the  retrahont  muscle  and  the  posterior  surface  of  the  pinna. 

The  great  auricular  nerve  of  the  cervical  plexus  (fig.  2,  ^)  is 
seen  to  some  extent  at  the  lower  part  of  the  ear,  but  its  anatomy 
will  be  afterwards  given  with  the  description  of  the  cervical  plexus. 

The  great  occipital  (fig  2, ')  is  the  largest  cutaneous  nerve  at 
the  back  of  the  head,  and  is  recognised  by  its  proximity  to  the 
occipital  artery.  Springing  from  the  posterior  primary  branch  of 
the  second  cervical  nerve,  it  perforates  the  muscles  of  the  back  of 
the  neck,  and  divides  on  the  occiput  into  numerous  large  offsets ; 
these  spread  over  the  posterior  part  of  the  occipito-frontalis  muscle, 
ending  mostly  in  the  integument.  As  soon  as  the  ner\'e  pierces 
the  trapezius,  it  is  joined  by  an  ofbet  from  the  third  cervical 
nerve ;  and  on  the  back  of  the  head  it  communicates  with  the 
small  occipital  nerve. 

The  small  occipital  nerve  of  the  cervical  plexus  (fig.  2,  ^)  lies 
midway  between  the  ear  and  the  preceding  nerve,  and  is  continued 
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upwards  in  the  integuments  higher  than  the  level  of  the  ear.    It 
communicates  with   the   nerve  on  each  side,  viz.,  the    posterior 
auricular  and  the  great  occipital.     Usually  this  nerve  fumishts  an 
auricular  branch  to  the  upper  part  of  the  ear  at  the  cranial  aspect,  i^^  ^i 
which  supplies  also  the  attollens  aurem  muscle.  bnnoh. 


Sbction  II. 

INTERNAL  PARTS  OF  THE  HEAD. 

Dissection,  The  skull  is  now  to  be  opened,  but  before  sawing  Disseetfon 
the  bone  the  dissector  should  detach,  on  the  right  side,  the  temporal  Jj^"  *^* 
muscle  nearly  down  to  the  zygoma,  w^ithout  separating  the  fascia 
of  the  same  name  from  the  fleshy  fibres  ;  and  all  the  remaining 
soft  parts  are  to  be  divided  by  an  incision  carried  around  the 
skull,  about  one  inch  above  the  margin  of  the  orbit  at  the  fore- 
head, and  as  low  as  the  protuberance  of  the  occiput  behind. 

The   cranium  is  to  be  sawn  in  the  same   line    as   the   incision  TrtiaSiim 
through  the  soft  parts,  but  the  saw  is  to  cut  only  through  the  thro^tke 
outer  osseous  plate.     The  inner  plate  is  to  be  broken  through  with  bone. 
a  diisel,  in  order  that  the  subjacent  membrane  of  the  brain  (dura 
mater)  may  not  be  injured.    The  skull  cap  is  next  to  be  forcibly 
detached  by  inserting  the  fingers  between  the  cut  surfaces  in  front, 
and  the  dura  mater  will  then  come  into  view. 

The  DURA  MATER  is  the  most  external  of  the  membranes   in-  Dura  nuittr. 
vesting  the  brain.    It  is  a  strong,  fibrous  structure,  which  serves 
as  an  endosteum  to  the  bones,  and  supports  the  cerebral  mass. 
Its  outer  surface  is  rough,  and  presents,  now  the  bone  is  separated  App«*ranoe 
from  it,  numerous  small  fibrous  and  vascular  processes  ;  but  these  Burfaco. 
are  most  marked  along  the  line  of  the  sutures,  where  the  attach- 
ment of  the  dura  mater  to  the  bone  is  the  most  intimate.  Ramifying 
on   the   upper  part  of   the   membrane  are  branches  of  the  large 
meningeal  vessels. 

Small  granular  bodies,  glands  of  Pacchioni,  are  also  seen  along  ^^""J"  ^\ 
the   middle  line.    Tlie   number  of  these  bodies  is  very  variable ; 
they  are  found  but  seldom  before  the  third  year,  but  generally 
after  the  seventh,  and  they  increase  with  age.     Occasionally  the 
surface  of  the  skull  is  indented  by  these  so-called  glands. 

Dissection,    For  the  purpose  of  seeing  the  interior  of  the  dura  Cut  through 
mater,  divide  this  membrane  with  a  scissors  close  to  the  margin  ^ote"™ 
of  the  skull,  except  in  the  middle  line  before  and  behind  where 
the  superior  longitudinal  sinus  lies.    The  cut  membrane  is  then  to 
be  raised  on  the  right  side  towards  the  top  of  the  head  ;  and  the 
veins  connecting  it  with  the  brain  may  be  broken  through. 

The  inner  surface  of  the  dura  mater  is  smooth  and  polished ;  and  inner 
tliis  appearance  is  due  to  an  epithelial  layer  similar  to  that  lining  ■^"*'*^ 
serous  membranes. 

This  external  envelope  of  the  brain  consists  of  white  fibrous  and  stmcttire. 
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elastic  tissues  so  disposed  as  to  give  rise  to  two  strata,  viz.  an 
external  or  endosteal,  and  an  internal  or  supporting.  At  certain 
spots  those  layers  are  slightly  separated,  and  form  thereby  the 
spaces  or  sinuses  for  the  passage  of  the  venous  blood.  Moreover 
the  innermost  layer  sends  processes  between  different  parts  of  the 
brain,  fonning  the  falx,  tentorium,  &c. 

The  falx  cerebri  (fig.  3)  is  the  process  of  the  dura  mater,  in  shape 
like  a  sickle,  which  dips  in  the  middle  line  between  the  hemispheres 
of  the  large  brain.  Its  form  and  extent  will  be  evident  if  the  right 
half  of  Uuj  brain  is  gently  separated  from  it.  Narrow  and  pointed 
in  front,  where  it  is  attached  to  the  crista  galli  of  the  ethmoid 
bone,  it  widens  j^steriorly,  and  joins  a  horizontal  piece  of  the  dura 
mater  named  the  tentorium  cerebelli.  The  upper  border  is  convex, 
and  is  fixed  to  the  middle  Ime  of  the  skull  as  far  backwards  as 
the  occipital  protuberance  ;  and  the  lower  or  free  border,  concave, 
is  turned  towards  the  central  piece  of  the  brain  (corpus  callosum), 
with  which  it  is  in  contact  posteriorly. 

In  this  fold  of  the  dura  mater  are  contained  the  following 
sinuses  : — the  superior  longitudinal  along  the  convex  border,  the 
inferior  longitudinal  in  the  hinder  part  of  the  lower  edge,  and  the 
straight  sinus  at  the  line  of  junction  between  it  and  the  tentorium. 

The  superior  longitudinal  sinus  (fig.  3,  h)  extends  from  the 
ethmoid  bone  to  the  occipital  protuberance.  Its  position  in  the 
convex  border  of  the  falx  will  be  made  manifest  by  the  escape  of 
blood  tlu-ough  niimerous  small  veins,  when  pressure  is  made  from 
before  back  with  the  finger  along  the  middle  line  of  the  brain. 

When  the  sinus  is  opened  it  is  seen  to  be  narrow  in  front,  and 
to  widen  behind,  where  it  ends  in  a  common  point  of  union  of 
certain  sinuses  (torcular  Herophili)  at  the  centre  of  the  occipital 
bone.  Its  ca\'ity  is  triangular  in  form,  with  the  apex  of  the  space 
turned  to  the  falx ;  and  across  it  are  stretched  small  tendinous  cords 
— chordao  Willisii — ^nearthe  openings  of  some  of  the  cerebral  veins. 
Occasionally  small  glandulad  Pacchioni  are  present  in  the  sinus. 

The  sinus  receives  small  veins  from  the  substance  and  exterior 
of  the  skull,  and  larger  ones  from  the  brain  ;  and  the  blood  flows 
backwards  in  it.  The  cerebral  veins  open  chiefly  at  the  posterior 
part  of  the  brain,  and  lie  for  some  distance  against  the  wall  of  the 
sinus  before  they  perforate  the  dura  mater ;  their  course  is  directed 
from  behind  forwards,  so  that  the  current  of  the  blood  in  them  is 
evidently  opposed  to  that  in  the  sinus  :  this  disposition  of  the 
veins  may  be  seen  on  the  left  side  of  the  brain,  where  the  parts 
are  undisturbed. 

Directions.  Before  the  rest  of  the  dura  mater  can  be  examined, 
the  brain  must  be  taken  from  the  head.  To  facilitate  its  removal, 
let  the  head  incline  backwards,  whilst  the  shoulders  are  raised  on  a 
block,  so  that  tlie  brain  may  be  separated  somewhat  from  the  base 
of  the  skull.  For  the  di^osion  of  the  cranial  nerves  a  sharp  scalpel 
will  be  necessary  ;  and  the  nerves  are  to  be  cut  longer  on  the  one 
side  than  the  other. 

Hemoval  of  the  brain.    As  a  first  step  cot  acroas  the  anterior  part 


REMOVAL   OF   BEAIN.  H 

of  the  f alx  cerebri,  and   the  different  cerebral  veins  entering  the  ceeding,  and 

longitudinal  sinus  ;  rise  and  throw  backwards  the  faLx,  but  leave  ilJJ^iin" 

it  uncut  in  the  middle  line  behind.    Grently  raise  with  the  fingers 

the  frontal  lobes  and  the  olfactory  bulbs  of  the  large  brain.    Next  Anterior 

cut  through  the  internal  carotid  artery  and  the  second  and  thurd  nerves*  ""^ 

nerves,  which  then  appear ;  the  large  second  nerve  is  placed  on  the 

inner,  and  the  round  third  nerve  on  the  outer  side  of  the  artery. 

A  small  branch  of  artery  to  the  orbit  should  likewise  be  divided  at 

this  time. 

The  brain  is  now  to  be  supported   in  the  left  hand,  and   the 
pituitary  body  to  be  dislodged  with  the  knife  from  the  hollow  in 
the  centre  of  the  sphenoid  bone.    A  strong  horizontal  process  of  next  the 
the  dura  mater  (tentorium  cerebelli)  comes  into  view  at  the  back  ^"^ ' 
of  the  cranium.    Along  its  free  margin  lies  the  small  fourth  nerve, 
which  is  to  be  cut  at   this  stage  of   the  proceeding.    Make  an 
incision  through  the  tentorium  on  each  side,  close  to  its  attachment 
to  the  temporal  bone,  without  injuring  the  parts  underneath :  the 
following  nerves,  which  will  be  then  visible,  are  to  be  divided  in 
succession.    Near  the  inner  margin  of  the  tentorium  is  the  fifth  posterior 
nerve,  consisting  of  a  large  and  small  root ;   whilst  towards  the  "*^'^'^'  *^'* 
middle  line  of  the  skull  is  the  long  slender  sixth  nerve.    Below 
the  fifth,  and  somewhat  external  to  it,  is  the  seventh  nerve  with 
its  facial   and   auditory  parts,  the  former  being  anterior  and   the 
smaller  of  the  two.      Directly  below  the  seventh   are    the   three 
tmnks  of  the  eighth  nerve  in  one  line : — of  these,  the  upper  small 
piece  is   the   glosso-pharyngeal ;    the  flat  band  next   below,  the 
pneomo-gastric  ;    and  the  long  round  nerve  ascending  from  the 
spinal  canal,  the  spinal  accessory.    The  remaining  nerve  nearer  the 
middle  line  is  the  ninth,  which  consists  of  two  small  pieces. 

After  dividing  the  nerves,  cut  through  the  vertebral  arteries  as  veasela,  and 
they  wind  round  the  upper  end  of  the  spinal  cord.    Lastly,  cut 
across  the  spinal  cord  as  low  as  possible,  fM  well  as  the  roots  of  lontiy  the 
the  spinal  nerves  that  are  attached  on  each  tide.    Then  on  placing  "i'^"**  cord. 
the  first  two  fingers  of  the  right  hand  in  the  spinal  canal,  the  cord 
may  be  raised,  and  the  whole  brain  may  be  taken  readily  from  the 
skull  in  the  left  hand. 

Preservation  of  the  brain.     After  removing  some  of  the  mem-  How  to  pre- 
branes  from  the  upper  part,  and  making  a  few  apertures  through  ^^y  ^*^ 
them  on  the  under  surface,  the  brain  may  be  immersed  in  spirit  to 
harden  the  texture  ;  and  methylated  spirit  may  be  used  on  account 
of  its  cheapness.    Placing  the  brain  upside  down  on  a  piece  of 
caUco  long  enough  to  wrap  over  it,  put  it  in  the  spirit. 

Examination  of  the  brain.  At  the  end  of  two  or  tliree  days  the  Examina- 
dissector  should  examine  the  other  membranes,  and  the  vessels.  As  ^^'^"  ^^  ^^ 
soon  as  the  vessels  have  been  learnt,  the  membranes  are  to  be 
carefully  removed  from  the  surface  of  the  brain,  without  detaching 
the  different  cranial  nerves  at  the  under  surface.  The  brain  may 
remain  in  the  spirit  till  th^  dissection  of  the  head  and  neck  has 
been  completed,  but  it  should  be  turned  over  occasionally  to  allow 
the  spirit  to  penetrate  its  substance. 
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Tlie  description  of  the  brain  and  its  vessels  will  be  found  after 
tliat  of  the  head  and  neck  (p.  178). 

Directions.  After  setting  aside  the  brain,  the  anatomy  of  the 
dura  mater,  and  the  vessels  and  nerves  in  the  base  of  the  skull 
should  be  proceeded  with.  For  this  purpose  raise  the  head  to  a 
convenient  height,  and  fasten  the  tentorium  in  its  natural  position 
with  a  few  stitches.  The  dissector  should  be  furnished  with  the 
base  of  a  skull  while  studying  the  following  parts. 

Dura  mater.  At  the  base  of  the  cranium  the  dura  mater  is 
much  more  closely  united  to  the  bones  than  it  is  at  the  top  of  the 
skull.  Here  it  dips  into  the  different  inequalities  of  the  osseous 
surfaces  ;  and  it  sends  processes  through  the  several  foramina, 
which  join  for  the  most  part  the  pericranium,  and  furnish  sheaths 
to  the  nerves. 

Beginning  the  examination  in  front,  the  membrane  will  be  found 
to  send  a  prolongation  into  the  foramen  caecum,  as  well  as  a  series 
of  tubes  through  the  apertures  in  the  cribriform  plate  of  the 
ethmoid  bone.  Through  the  sphenoidal  fissure  it  joins  the  peri- 
osteum of  the  orbit ;  and  through  the  optic  foramen  a  covering  is 
continued  on  the  optic  nerve  to  the  eyeball.  Behind  the  sella 
Turcica,  the  dura  mater  adheres  closely  to  the  basilar  process  of  the 
occipital  bone  ;  and  it  may  be  traced  into  the  spinal  canal  through 
the  foramen  magnum,  to  the  margin  of  which  it  is  very  firmly 
united. 

The  tentorium  cerehelli  is  the  piece  of  the  dura  mater  which  is 
interposed  in  a  somewhat  horizontal  position  between  the  small 
brain  (cerebellum),  and  the  posterior  part  of  the  large  brain  (cere- 
brum). 

Its  upper  surface  is  raised  along  the  middle,  where  it  is  joined 
by  the  falx  cerebri,  and  is  hollowed  laterally  for  the  reception  of 
the  back  part  of  the  cerebral  hemispheres.  Its  under  surface 
touches  the  little  brain,  juod  is  joined  by  the  falx  cerehelli. 

The  anterior  concave  margin  is  free,  except  at  the  ends  where  it 
is  fixed  by  a  narrow  slip  to  each  anterior  clinoid  process.  The 
posterior  or  convex  edge  is  connected  to  the  following]  bones  : — 
occipital  (transverse  groove),  inferior  angle  of  the  parietal,  petrous 
portion  of  the  temporal  (upper  border),  and  posterior  clinoid 
process  of  the  sphenoid. 

Along  the  centre  of  the  tentorium  is  the  straight  sinus  :  and  in 
the  attached  edge  are  the  lateral  and  the  superior  petrosal  sinus 
on  each  side. 

Falx  cerebri.  The  characters  of  this  fold  have  been  given  in 
page  10. 

Tlie  Falx  cerehelli  has  the  same  position  below  the  tentorium  as 
the  falx  cerebri  above  that  fold.  It  is  much  smaller  than  the  falx 
of  the  cerebrum,  and  will  appear  on  detaching  the  tentorium. 
Triangular  in  form,  this  fold  is  adherent  to  the  middle  ridge  of  the 
occipital  bone  below  the  protuberance,  and  projects  between  the 
hemispheres  of  the  small  brain.  Its  base  is  directed  to  the  ten- 
torium ;  and  the  apex  reaches  the  foramen  magnum,  to  each  side 


SINUSES   OF  CRANIUM.  1! 

of  which  it  gives  a  email  slip.     In  it  is  contained  tlie  occipital  '^'.'^P^ 

The  SINUSES  are  venoaa  spaces  between  the  layers  of  the  dura  Biniuei  of 
mater,  into  which  blood  is  received.    All  the  simiees  open  either  "'••""■ 
into  a  large  space  named  torcnlar  Herophili,  oppostlo  the  occipital 
protabenuice ;  or  into  the  two  cavernous  sinaaes  on  the  sides  of  the 
tiody  of  the  sphenoid  bono. 

A.  The  TOBCULAR  Heropuili  (fig.  3,  a)  is  placed  in  the  tentorium,  owEpitri 
opposite  the  centre  o£  the  occipital  bone.    It  is  of  nn  irregrilar  ""^ 


shape,  and  numerous  sinuses  open  into  it,  viz.,  the  superior  longi- 
tudinal above,  and  the  occipital  below ;  the  straight  in  front,  and 
the  lateral  sinns  on  each  side. 

The  tuptrior  longiliulinal  sinus  has  been  already  described  (see  Snpeilor 
p.  10).  "•' 

He  inferior  Icmgitudinal  linut  (fig.  3,  tyiMembleB  a  small  vein,  inreriorion- 
and  is  contained  in  the  lower  border  o*  the  falx  cerebri  at  the  '^^""'^ 
posterior  part.    This  vein  receives  blood  from  the  falx  and  the 
larger  brain,  and  ends  in  the  straight  sinus  (if)  at  the  edge  of  the 
tentorium. 

Tlie  ttraight  finus  (fig.  3,  d)  lies  along  the  middle  of  the  ten-  stnisbt 
torinm,  and  seems  to  continue  the  preceding  sinus  to  the  common 
point  of  union.  lis  form  is  triangnlar,  tike  the  superior  longi- 
tndlnai.  Joining  it  are  the  inferior  longitudinal  sinus,  ttio  veins  of 
Galen  from  the  interior  of  the  large  brain,  and  some  small  veins 
from  the  upper  surface  of  tlie  cerebellum. 

The  occipital  $inu»  (fig.  3,  jr)  is  a  small  space  in  the  falx  cere-  Ocdpitai 
belli,  which  reaches  to  the  foramen  magnum,  and  collects  tlic  blood  ''"'''' 
from  the  occipital  foass.     This  sinus  may  be  double. 

The  laleral  tinui  (fig.  3,  «)  is  the  channel  by  which  most  of  thi'  I*tonl 

*  Sone  of  the  nniun  of  the  iknlL  a.  Tarcoliu-  Bempbill.  b.  i'lipmor 
longitodiiuJ  einiu.  c.  loferior  loogitudinal.  d,  Stnight  bIdus.  r.  Lateiat 
nmu.    p.  Occipital  linm.    /.  Superior,  and  h,  inferior  petrosal  eiatu. 
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blood  passes  from  the  skull.  Tliere  is  one  on  each  side,  right  and 
loft,  which  extends  from  the  occipital  protubenance  to  the  foramen 
jugulare,  where  it  ends  in  the  internal  jugular  vein.  In  this  extent 
the  sinus  occupies  the  winding  groove  in  the  interior  of  the  skull 
between  the  two  points  of  bone  before  mentioned  :  and  the  right  is 
frequently  larger  than  the  left. 

Besides  small  veins  from  the  brain,  it  is  joined  by  the  superior 
petrosal  sinus  (/),  opposite  the  upper  edge  of  the  petrous  portion 
of  the  temporal  bone  ;  and  by  the  inferior  petrosal  (A)  at  the  fora- 
men jugulare.  Oftentimes  it  communicates  with  the  occipital  vein 
tlu-ough  the  mastoid  foramen,  and  sometimes  with  veins  of  the 
diploe  of  the  skull. 

The  foramen  jugulare  is  divided  into  three  compartments  by  bands 
of  the  dura  mater.  Through  the  posterior  inten^al  the  lateral  sinus 
passes  ;  through  the  anterior  the  inferior  petrosal  sinus  ;  and  through 
the  central  one  the  pieces  of  the  eighth  nerve. 

Dissection,  Ta  examine  the  cavernous  sinus  on  the  left  side,  cut 
through  the  dura  mater  by  the  side  of  the  body  of  the  sphenoid 
bone  from  the  anterior  to  the  posterior  clinoid  process,  and  internal 
to  the  position  of  the  third  nerve  :  behind  the  clinoid  process,  let 
the  knife  be  directed  inwards  for  about  half  the  width  of  the  basilar 
part  of  the  occipital  bone.  By  placing  the  handle  of  the  scalpel 
in  the  opening  thus  made,  the  extent  of  the  space  will  be  defined. 
A  probe  or  a  blow-pipe  will  be  required,  in  order  that  it  may  be 
passed  into  the  different  sinuses  joining  the  cavernous  centre. 

B.  The  CAVERNOUS  sinus,  which  has  been  so  named  from  the 
reticulate  structiu-e  in  its  interior,  is  situate  on  the  side  of  the  body 
of  the  sphenoid  bone.  This  space,  resulting  from  the  separation  of 
the  two  layers  of  the  dura  mater,  is  of  an  irregular  shape,  and 
extends  from  the  sphenoidal  fissure  to  the  tip  of  the  petrous  portion 
of  the  temporal  bone. 

The  piece  of  dura  mater  bounding  the  sinus  externally  is  of 
some  thickness,  and  contains  in  its  substance  the  third  and  fourth 
nerves,  with  the  ophthalmic  trunk  of  the  fifth  nerve  ;  these  lie  in 
their  numerical  order  from  above  down. 

The  cavity  of  the  sinus  is  larger  behind  than  before,  and  in  it 
are  shreds  of  fibrous  tissue  with  small  vessels.  Tlirough  the  space 
winds  the  trunk  of  the  internal  carotid  artery  surrounded  by  the 
sympathetic,  with  the  sixth  nerve  on  the  outer  side  of  the  vessel ; 
but  all  these  are  shut  out  from  the  blood  in  the  space  by  a  tliin 
lining  membrane. 

Tlie  cavernous  sinus  receives  the  ophthalmic  vein  of  the  orbit, 
some  inferior  cerebral  veins,  and  twigs  from  the  pterygoid  veins 
outside  the  skull.  It  communicates  with  its  fellow  on  the  opposite 
side  by  the  circular  and  transverse  sinuses  ;  and  its  blood  is  trans- 
mitted to  the  lateral  sinus  by  the  superior  and  inferior  petrosal 
channels. 

The  circular  sinus  lies  around  the  pituitary  body,  and  reaches 
from  the  one  cavernous  sinus  to  the  other  across  the  middle  line. 
Besides  serving  as  the  means  of  communication  between   those 
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siiitises,  it  receives  small  veins  from  the  pituitary  body.    This  sinus 
ifl  usually  destroyed  by  the  removal  of  the  pituitary  body. 

The  transverse  or  basilar  sinus  crosses  the  basilar  process  of  the  Transverse 
occipital  bone,  on  a  level  with  the  petrous  part  of  the  temporal  •^"^» 
bone,  and  unites  the  opposite  cavernous  sinuses.    A  second  trans- 
verse sinus  is  sometimes  found  nearer  the  foramen  magnum. 

The  superior  petrosal  sinus  (fig.  3,  /)  lies  in  a  groove  in  the  Superior 
opper  edge  of  the  petrous  part  of  the  temporal  bone,  and  extends  P**™®*^» 
between  the  cavernous  and  lateral  sinuses.     A  small  vein  from  the 
cerebellum,  and  another  from  the  internal  ear,  are  received  into  it. 

The  inferior  petrosal  sinus  (fig.  3,  h)  extends  between  the  same  inferior 
sinuses  as  the  preceding,  and  lies  in  a  groove  along  the  line  of  i**^*^^ 
junction  of  the  petrous  part  of  the  temporal  with  the  basilar  process 
of  the  occipital  bone  ;  it  is  joined  by  a  small  vein  from  the  outside 
of  the  skull,  through  tlie  foramen  lacerum  in  the  base  of  the 
cranium.  This  sinus  passes  through  the  anterior  compartment  of 
the  jugular  foramen,  and  ends  in  the  internal  jogvlir  vein. 

Meningeal  Arteries.    These  arteries  supplying  the  cranium  and  Artcriea  of 
the  dura  mater  come  through  the  base  of  the  skull ;  they  have  been  are^-^ 
named  from  their  situation  in  the  three  fossse,  anterior,  middle,  and 
posterior  meningeal. 

The  anterior  meningeal  are  very  small  branches  of  the  ethmoidal  Anterior 
arteries  (p.  46),  which  enter  the  skull  by  apertures  between  the 
frontal  and  ethmoid  bones  :  they  are  distributed  to  the  dura  mater 
over  and  near  the  ethmoid  bone. 

The  middle  meningeal  arteries  are  three  in  number :  two,  named  Middle 
large  and  small,  are  derived  from  the  internal  maxillary  trunk  ;  and  ™®"'°8«ai» 
the  third  is  an  offset  of  the  ascending  pharyngeal  artery. 

a.  The  large  meningeal  branch  of  the  internal  maxillary  artery  firom  inter- 
appears  through  the  foramen  spinosum  of  the  sphenoid  bone,  and  25y7^^ 
ascends  towards  the  anterior  inferior  angle  of  the  parietal  bone. 
At  this  spot  the  vessel  enters  a  deep  groove  in  the  cranium,  and 
ends  in  ramifications  which  spread  over  the  side  of  the  head,  some 
of  them  reaching  to  the  top  and  the  occiput,  whilst  others  perforate 
the  bone,  and  end  on  the  exterior  of  the  head.   Two  veins  accompany  its  veins, 
the  artery. 

Branches.  As  soon  as  the  artery  comes  into  the  cranial  cavity,  gives 
it  furnishes  branches  to  the  dura  mater  and  osseous  structure,  and  di^^maiter 
to  the  ganglion  of  the  fifth  nerve.    One  small  offset,  petrosal,  enters 
the  hiatus  Fallopii,  and  supplies   the  surrounding  bone  (Hyrtl).  and  bone. 
One  or  two  branches  pass  into  the  orbit,  and  anastomose  with  the 
ophthalmic  artery. 

h.  The  small  meningeal  branch  is  an  offset  of  the  large  one  small 
outside  the  skull,  and  is  transmitted  through  the  foramen  ovale  to  °»eningeaL 
the  membrane  lining  the  middle  cranial  fossa. 

c.  Another    meningeal   branch   from   the    ascending   pharyngeal  One  of 
artery  comes  through  the  foramen  lacerum  (basis  cranii).     This  is  jSl^ng^. 
seldom  injected,  and  is  not  often  visible. 

The  posterior  meningeal  branches  are  small,  and  are  furnished  by  Posterior 
the  occipital  and  vertebral  arteries.  meningeal. 
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That  from  the  occipital,  one  on  each  side,  enters  the  skull  by 
the  jugular  foramen ;  and  that  from  the  vertebral  arises  opposite 
the  foramen  magnum.  Both  vessels  ramify  in  the  posterior  fossa 
of  the  skull.  • 

Meningeal  Nerves.  Offsets  to  the  dura  mater  are  said  to  be 
derived  from  the  fourth,  fifth,  glosso-pharyngeal,  and  vagus,  cranial 
nerves  ;  and  from  the  sympathetic  nerve.  To  make  these  nerves 
apparent,  it  would  be  necessary  to  steep  the  dura  mater  in  diluted 
nitric  acid. 

Cranial  Nerves  (fig.  4).  The  cranial  nerves  pass  from  the 
encephalon  through  apertures  in  the  base  of  the  skull.  As  each 
leaves  the  cranium  it  is  invested  by  processes  of  the  membranes 
of  the  brain,  which  are  thus  disposed  : — those  of  the  dura  mater 
and  pia  mater  are  lost  on  the  nerve  ;  wliilst  that  of  the  arachnoid 
membrane  is  reflected  back,  after  a  short  distance,  to  the  interior 
of  the  skull.  Some  of  the  nerves,  those  in  the  middle  fossa  of 
the  skull  for  instance,  receive  sheaths  of  the  dura  mater  before 
they  approach  the  foramina  of  transmission.  The  nerves  will  be 
referred  to  now  as  nine  pairs,  but  notice  will  be  subsequently 
taken  of  a  different  mode  of  enumerating  them.  Only  part  of  the 
course  of  each  nerve  will  be  seen  at  this  stage,  the  rest  will  be 
learnt  in  the  dissection  of  the  base  of  the  brain. 

The  FIRST  nerve  (fig.  33)  ends  anteriorly  in  the  enlargement  of 
the  olfactory  bulb.  This  swelling  lies  on  the  cribriform  plate  of 
the  ethmoid  bone,  and  sapplies  about  twenty  branches  to  the 
nose  through  the  small  fbramina  in  the  subjacent  bone.  These 
delicate  nerves  are  surrounded  by  prolongations  of  the  membranes 
of  the  brain,  and  their  arrangement  will  be  noted  in  the  dissection 
of  the  nose. 

The  SECONt)  NERVE  (fig.  4, ')  diverging  to  the  eyeball  from  ita 
commissure,  enters  the  orbit  through  the  optic  foramen  ;  accom> 
panying  the  nerve  is  the  ophthalmic  artery. 

Dis8€/;tion,  The  third  and  fourth  nerves,  and  the  ophthalmic 
trunk  of  the  fifth  nerve,  lie  in  the  outer  wall  of  the  cavernous 
sinus  ;  and  to  see  them,  it  will  be  necessary  to  trace  them  through 
the  dura  mater  towards  the  orbit. 

Afterwards  the  student  should  follow  outwards  the  roots  of 
the  fifth  nerve  into  the  middle  fossa  of  the  skull,  as  in  fig.  4^ 
taking  away  the  dura  mater  from  them,  and  from  the  surface  of 
the  large  Gasserian  ganglion  which  lies  on  the  point  of  the 
petrous  portion  of  the  temporal  bone.  From  the  front  of  the 
ganglion  arise  other  two  large  trunks  besides  the  ophthalmic,  viz., 
superior  and  inferior  maxillary,  and  these  should  also  be  traced 
to  their  apertures  of  exit  from  the  skull.  If  the  dura  mater  is 
removed  entirely  from  the  bone  near  the  nerves  a  better  dissection 
will  be  obtained. 

The  THIRD  NERVE  (fig.  4, ')  is  destined  for  the  muscles  of  the 
orbit.  It  enters  the  wall  of  the  cavernous  sinus  near  the  anterior 
clinoid  process,  and  is  deprived  at  that  spot  of  its'hibe'of  arach- 
noid membrane.    In  the  wall  of  the  sinus  it  is  placed  above  the 
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other  nerves  ;  but  when  it  ia  about  to  enter  the  orbit  throngh  the 
iphoKiidal  fisaore,  it  sinks  below  the  fojiih  and  a  part  of  the  fifth, 
«ad  divides  into  two  branches. 

Near  the  orbit  the  nerve  is  joined  by  one  or  two  delicate  fila-  "^fj"  *" 
nKDts  of  the  cavernous  plexus  (p.  20).  ^ 

Ilie  rut'BTU  NSBVE  (fig.  4,  *)  courses  forwards,  like  the  pre-  TnwbUu- 
ceding,  to  one  muscle  in   the  orbit.    It  is  the  smallest  of  the  """' 


Dorea  in  the  wall  of  the  sinus,  and  is  placed  below  the  third ; 
bat  as  it  is  about  to  pass  through  the  sphenoidal  fissure  it  rises 
U^ter  than  nil  the  other  uerves. 

'  uH  the  fourth  nerve  is  joined  by  twigs  of  in 
:  is  sometimes  united  with  the  ophthalmic 


In  the  wall  of  the  si 
tlw  sjinpatfaetic  ;  and 
bunk  of  the  fifth. 

Fimi  KBBVB  (fig.  4, ').    This  1 
ud  head,  and  consists  of  two  pai 


is  distributed  to  the  face  jj^ 
r  roots — a  lorge  or  sensory,  ti 


!  passes  through  an  aperture  in  the  it 

'  Cniual  oam*  in  tbe  bue  of  the  Rkull.  The  Jura  mater  baa  been 
niiHii  in  tbe  middia  [o««s,  on  the  left  liile,  to  ahov  the  nerves  ui,tlie  wall 
<f  tbe  CBTOtloa*  wnoi,  and  eapecialljr  tbe  gsngUon,  nnd  the  three  trunkg  of 
thi  ffth  MTV*.  '^Mh  nsrre,  •xcept  the  fint  which  in  absent,  is  marked  bj 
i>  m  iMJiiWwIiiilt  inmnrit  On  the  right  nde  the  dura  mater  is  untonehed. 
tCawta  l«  the  don  malar  from  the  fifth  nerre. 
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dura  mater  into  the  middle  fossa  of  the  base  of  the  skull,  where 
it  enters  immediately  the  Gasserian  ganglion. 

The  ganglion  of  the  root  of  the  fifth  nerve  (Gasserian  ganglion), 
placed  in  a  depression  on  the  point  of  tlie  petrous  part  of  the 
temporal  bone,  is  flattened,  and  is  nearly  as  wide  as  the  thumb- 
nail. The  upper  surface  of  the  ganglion  is  closely  united  to  the 
dura  mater,  and  presents  a  semilunar  elevation,  whose  convexity 
looks  forwards.  Some  filaments  from  the  plexus  of  the  sympa- 
thetic on  the  carotid  artery  join  its  inner  side. 

Branches,  From  the  front  of  the  ganglion  proceed  the  three 
following  trunks  : — ^The  ophthalmic  nerve,  the  first  and  highest, 
is  destined  for  the  orbit  and  forehead.  Next  in  order  is  the 
superior  maxillary  nerve,  which  leaves  the  skull  by  the  foramen 
rotundum,  and  ends  in  the  face  below  the  orbit.  And  the  last, 
or  the  inferior  maxillary  nerve,  passes  through  the  foramen 
ovale  to  reach  the  lower  jaw,  the  lower  part  of  the  face,  and  the 
tongue. 

The  smaller  root  lying  in  the  same  tube  of  the  dura  mater  as  the 
large  one,  passes  beneath  the  ganglion,  without  communicating 
with  it,  and  joins  only  one  of  the  three  trunks  derived  from  the 
ganglion  :  if  the  ganglion  be  raised,  this  root  will  be  seen  to  enter 
the  inferior  maxillary  ner\'e. 

Those  branches  of  the  ganglion  wliich  are  unconnected  with  the 
smaller  or  motor  root,  \\7..  the  ophthalmic  and  superior  maxillary, 
are  solely  nerves  of  sensibility ;  but  the  inferior  maxillary,  which 
is  compounded  of  both  roots,  is  a  nerve  of  sensibility  and  motion. 
But  the  whole  of  the  inferior  maxillary  nerve  has  not  this  double 
function,  for  the  motor  root  is  mixed  nearly  altogether  with  the 
part  which  supplies  the  muscles  of  the  lower  jaw ;  and  it  is,  there- 
fore, chiefly  that  small  mixed  piece  of  the  nerve  which  possesses  a 
twofold  action,  and  resembles  a  spinal  nerve. 

The  ophiJialmic  nerve  is  the  only  one  of  the  three  trunks  which 
needs  a  more  special  notice  in  this  stage  of  the  dissection.  It  is 
continued  through  the  sphenoidal  fissure  and  the  orbit  to  the 
forehead.  In  form  it  is  a  fiat  band,  and  is  contained  in  the  wall 
of  the  cavernous  sinus  below  the  third  and  fourth  nerves.  Near 
the  orbit  it  di^ndes  into  three  branches  (p.  40). 

In  this  situation  it  is  joined  by  filaments  of  the  cavernous 
plexus  of  the  sympathetic,  and  gives  a  small  recurrent  filament 
(fig.  4,  f )  to  that  part  of  the  dura  mater  forming  the  tentorium 
cerebelli  (Arnold). 

The  SIXTH  NERVE  (fig.  4,  *)  enters  the  orbit  tlux)ugh  the  sphenoidal 
fissure,  and  supplies  one  of  the  orbital  muscles.  It  pierces  the  dura 
mater  behind  the  body  of  the  sphenoid  bone,  and  crosses  the  space 
of  the  cavernous  sinus,  instead  of  lying  in  the  outer  wall  with  the 
other  nerves. 

In  the  sinus  the  nerve  is  placed  close  against  the  outer  side  of 
the  carotid  artery  ;  and  it  is  joined  by  one  or  two  large  branches 
of  the  sympathetic  nerve  surrounding  that  vessel. 

Seventh  Nerve  according  to  WiUis  (fig.  4,  ^.    This  cranial 
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nerre  consists  of  two  trunks,  facial  and  auditory,  and  both  enter  nerve  has 
the  meatus    auditorius   intemus.      In  the  bottom  of  the  meatus  ^^  ^"ta. 
they  separate ;  the  facial  nerve  courses  through  the  aqueduct  of 
Fallopius  to  the  face,  and  the  auditory  nerve  is  distributed  to  the 
internal  ear. 

EiQBTH  Nerve  (hg.  4,  *).    Three  trunks  are  combined  in  the  Eighth 
eighth  cranial  nerve  of  Willis,  viz.  glosso-pharyngeal,  pneumo- g^***  . 
gastric,  and  spinal  accessory.    All  three  pass  through  the  central  ' 

compartment  of  the  foramen  jugulare,  but  all  are  not  contained 
in  one  tube  of  the  membranes  of  the  brain.    The  glosso-phaiyn-  their  naa- 
geal  nerve  is  external  to  the  other  two,  being  separated  from  them  JSSi^n'^'* 
by  the  inferior  petrosal  sinus,  and  has  distinct  sheaths  of  the  dura  J^aiA^e. 
mater  and  the  arachnoid  membrane  ;  but  the  pneumo-gastric  and 
spinal  accessory  nerves  are   inclosed   in   the   same   tube  of  the 
dura  mater,  only  the  sheaths  of  the  arachnoid  intervening  between 
them. 

The  NINTH  NERVE  (fig.  4, ')  is  the  motor  nerve  of  the  tongue,  and  Ninth  nerve, 
consists  of  two  small   pieces,  which  pierce  separately  the  dura 
mater  opposite  the  anterior  condyloid  foramen  ;  these  unite  after 
passing  through  that  aperture. 

Dissection.  The  dissector  may  now  return  to  the  examination  of  Dissection 
the  trunk  of  the  carotid  artery  as  it  winds  through  the  cavernous  ^^'^^'^'tid, 
sinas. 

On  the  opposite  side  of  the  head,  viz.  that  on  which  the  nerves  of  sympa- 
in  the  wall  of  the  cavernous  sinus  are  untouched,  an  attempt  may  ^f?  ^^^' 
be  made  to  find  two  small  plexuses  of  the  sympathetic  on  the 
carotid  artery,  though  in  an  injected  body  this  dissection  is  scarcely 
possible. 

One  of  these  (cavernous)  is  near  the  root  of  the  anterior  clinoid  cavernous 
process  ;  and  to  bring  it  into  view  it  will  be  necessary  to  cut  off 
that  piece  of  bone,  and  to  dissect  out  with  care  the  tMrd,  fourth, 
fifth,  and  sixth  nerves,  looking  for  filaments  between  them  and 
the  plexus.    Another  plexus  (carotid),  joining  the  fifth  and  sixth  carotid. 
nerves,  surrounds  the  artery  as  this  enters  the  sinus. 

The  INTERNAL  CAROTID  ARTERY  appears   in    the  base  of  the  skull  internal 

at  the  apex  of  the  petrous  part  of  the  temporal  bone.    In  its  ^nery 
ascent  to  tlie  brain  the  vessel  lies  in  the  space  of  the  cavernous 
sinns,  along  the  side  of  the  body  of  the  sphenoid  bone,  and  makes 
two  remarkable  bends,  so  as  to  look  like  the  letter  S  reclined.    At 
first  the  artery  ascends  to  the  posterior  clinoid  process  ;  it  is  then  winds 
directed  forwards  to  the  root  of  the  anterior  process  of  the  same  Svernous 
name  ;  and  lastly  it  turns  upwards  internal  to  this  last  point  of  sinus. 
bone,  perforates  the  dura  mater  bounding  the  sinus,  and  divides 
into  cerebral  arteries  at  the  base  of  the  brain.    In  this  course  the 
artery  is  enveloped  by  nerves  derived  from  the  sympathetic  in  the 
neck  (p.  115). 

The  branches  of  the  artery  here  are  few.    In  the  sinus  there  are  Branches  to 
some  small  arteries  (arterias  receptaculi)  for  the  supply  of  the  dura   "™ 
mater  and  the  bone,  the  nerves,  and  the  pituitary  body  ;  and  at  the 
toterior  cHnoid  process  the  ophthalmic  branch  arises. 

c2 
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The  terminal  branches  of  the  carotid  will  be  seen  in  the  dissec- 
tion of  the  base  of  the  brain  (p.  182). 

Sympathetic  Nerve.  Around  the  carotid  artery  is  a  prolongation 
of  the  sympathetic  nerve  of  the  neck,  which  forms  the  following- 
plexuses  : — 

The  carotid  plexus  is  situate  on  the  outer  side  of  thej^wel,  at 
its  entrance  into  the  cavernous  sinus,  and  communicates  %ith  the 
sixth  nerve  and  the  Gasserian  ganglion. 

The  small  cavernous  plexus  is  placed  below  the  bend  of  the  artery 
which  is  close  to  the  anterior  clinoid  process,  and  is  connected  with 
that  oifeet  of  the  upper  cervical  ganglion  which  courses  along  the 
inner  side  of  the  carotid  artery.  Filaments  from  the  plexus  unite 
with  the  third,  fourth,  and  ophthalmic  nerves.  One  filament  is 
also  furnished  to  the  lenticular  ganglion  in  the  orbit,  either  sepa- 
rately from,  or  in  conjunction  with  the  nasal  nerve. 

After  forming  those  plexuses,  the  nerves  surround  the  trunk  of 
the  carotid,  and  are  lost  chiefly  in  the  cerebral  membrane  named 
pia  mater :  but  some  ascend  on  the  cerebral  and  ophthalmic 
branches  of  that  vessel,  and  one  offset  is  said  to  enter  the  eyeball 
with  the  central  artery  of  the  retina. 

Petrosal  nervts  (fig.  35).  Beneath  the  Gasserian  ganglion  is  the 
large  superficial  petrosal  nerve  (fig.  35, ")  entering  the  hiatus  Fallopii 
to  join  the  facial  nerve.  External  to  this  is  occasionally  seen 
another  small  petrosal  nerve  (fig.  35,  *)  (external  superficial) ,  which 
springs  from  the  sympathetic  on  the  large  meningeal  artery,  and 
enters  the  bone  to  join  the  facial  ner\'e.  A  third,  the  small  petrosal 
nerve  (fig.  35,  '),  is  contained  in  the  substance  of  the  temporal 
bone.  The  source,  and  the  destination  of  those  three  small  nerves 
will  be  afterwards  learnt.  It  will  suffice  now  for  iiM  student  to 
note  the  two  first,  and  to  see  that  they  are  kept  iMJbt  and  fit  for 
examination  at  a  future  time. 

Directions.  Now  the  base  of  the  skull  has  been  completed  a 
preservative  fluid  or  salt  should  be  applied,  and  the  flaps  of  the 
teguments  should  be  stitched  together  over  all. 


Section  III. 


DISSECTION  OF  THE  FACE. 


Position 
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Directions.  Directions.  The  left  side  of  the  face  may  be  used  for  learning 
the  muscles  and  vessels,  and  the  right  side  is  to  be  reserved  for  the 
nerves. 

Position,  The  previous  position  of  the  head  for  the  examination 
of  the  base  of  the  skull  will  require  to  be  changed  :— rthe  head  is 
to  be  lowered,  and  the  side  of  the  face  to  be  dissected  is  to  be  put 
upwards  and  fixed  with  hooks. 

DisBection.  Dissection.  As  a  preparatory  step,  the  muscular  fibres  of  the 
apertures  may  be  made  slightly  tense  by  inserting  a  small  quantity 
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of  tow  or  cotton  wool  between  the  eyelids  and  the  eyeball,  and 
between  the  lips  and  the  teeth. 

First  lay  bare  the  sphincter  muscle  of  the  eyelids  by  a  skin-deep  How  to 
circular  incision  over  the  margin  of   the  orbit,  and  by  raisuig  the  jSn  f^m 
skin  of  the  lids  towards  the  aperture  of  the  eye.    Much  care  must  muacie  of 
be  takdiln  detaching  the  skin  from  the  thin,  and  oftentimes  pale  ^^^^' 
fibres  of  the  orbicular  muscle   in   the   lids,  else  they  will  be  cut 
away  in  consequence  of  th6  little  areolar  tissue  between  the  two. 

Next  the  integument  is  to  be  removed  from  the  side  of  the  face  trom  the 
by  one  incision  in  front  of  the  ear,  from  above  the  zygomatic  arch  ***'*» 
to  the  angle  of  the  jaw,  and  then  along  the  base  of  the  jaw  to  the 
chin  ;  and  by  another  cut  carried  backwards  horizontally  from  the 
comer  of  the  mouth  into  the  first.    The  flaps  of  skin  are  to  be  raised 
from  behind  forwards,  and  left  adherent  along  the  middle  line. 

On  the  side  of  the  nose  the  skin  is  closely  united  to  the  subjacent  from  tiie 
parts,  and  must  be  detached  with  caution.    Around  the  mouth  are  "***®  ®'  "***•» 
many  fleshy  sUps  extending  both  upwards  and  downwards  from 
the  orbicular  muscle,  but  they  are  all  marked  so  distinctly  as  to 
€8cape  injury,  with  the  exception  of  the  small  risorius  muscle  which 
^oes  from  the  comer  of  the  mouth  towards  the  ramus  of  the  lower 
jaw.     Whilst  removing  the  fat  from  the  muscles,  each  fleshy  slip  and  around 
may  be  tightened  with  hooks.  mouth. 

The  facial  vessels   and   their   branches  will   come  into  view  as  Facial 
the  muscles  are  cleaned  ;   but  the  nerves  may  be  disregarded  on  ^'«*^«** 
this  side. 

In  front  of  the  ear  is  the  parotid  gland,  whose  duct  is  to  be  and  parotid 
preserved ;  this  is  on  a  level  with  the  meatus  auditorius,  and  pierces  8^^**- 
the  middle  of  the  cheek. 

Muscles  or  the  Face  (fig.  6).  Tlie  superficial  muscles  of  the  face  in  the  &ce 
are  gathered  around  the  apertures  of  the  nose,  eye,  and  mouth.   An  ^JrS^^** 
orbicular  or  fl|)hincter  muscle  encircles  the  apertures  of  the  eye  and  the  apcr- 
mouth ;  and  other  muscles  are  blended  with  each  to  enlarge  the 
opening  in  th«  centre  of  the  fibres.    There  are  three  distinct  groups 
of  muscles  :    one  of  the  eyelids  ;    another  of  the  nostril ;    and  a 
third  of  the  aperture  of  the  mouth.    One  of  the  muscles  of  mastica- 
tion, \'iz.  the  masseter,  is  seen  between  the  jaws. 

Muscles  of  the  Nose.    These  muscles  are  the  following  :  pyra-  Mu«cle8  of 
midalis  nasi,  compressor  naris,  levator  alse  nasi,  dilator  naris,  and  ^®*®- 
depressor  alse  nasi. 

Tlie  PYRAMiDALis  NASI  (fig.  6,  ^)  is  a  small  fleshy  slip  tliat  covers  Pyramidalls 
the  nasal  bone,  and  is  continuous  above  with  the  occipito-frontalis 
muscle.    Over  the  cartilaginous  part  of  the  nose  its  fibres  end  in  an 
aponeurosis,  which  joins  that  of  the  compressor  naris.    Along  its 
inner  border  is  the  muscle  of  the  opposite  side. 

Action.  This  muscle  makes  tight  the  skin  over  the  nasal  carti-  Use. 
lages,  but  renders  lax,  and  sometimes  wrinkles  transversely  the  skin 
towards  the  root  of  the  nose. 

Compressor  Naris.    This  muscle  (fig.  6, ')  is  not  well  seen  till  Comprwaor 
after  the  examination  of  the  following  one.    Triangular  in  shape,  °*^^ 
it  arises  by  its  apex  from  the  canine  fossa  of  the  upper  maxillaiy 
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bone.  The  fibres  ore  directed  inwards,  eprending  out  at  tlie  Bamo 
time,  Olid  ciid  in  an  aponeuroaiB,  wliich  covers  the  cartilaginous 
part  of  the  iioge,  tmd  joins  the  tendon  of  llie  opposite  muscle.  This 
muscle  IB  partly  concealed  by  the  next — the  common  elevator  oE 
the  ala  of  the  nose  and  the  upper  lip. 

Action.  It  Htretchcs  the  skin  over  the  cartilaginous  part  of  the 
nose. 
The  LEVATOR  LABii  sLrERiORis  AL.t:Qi:E  KASi  (fig.  B,  =)  is  placed 
by  the  aide  of  the  nose,  and  ariita  from 
the  top  of  the  nasal  process  of  the  upper 
iiiaxillarj-  bone,  internal  to  the  attachment 
of  the  orbiculuria.  As  the  fibres  descend 
from  tlie  iimer  part  of  the  orbit,  the  most 
internal  are  attached  by  a  narrow  slip  to 
tlio  wing  of  the  noae,  whilst  the  rert  are 
blended  inferiorly  with  the  orbicularis  oris. 
Near  its  origin  the  muacle  ia  partly  con- 
cealed by  the  orbiculoria  pnlpebraruni,  but 
i[i  the  rest  of  ita  extent  it  ia  aubcutaneous. 
Its  outer  border  joins  the  elevator  of  tho 
upper  lip. 

Afliun.    As   tlic    name    cxpressea,  it  can 

raise  tlie  upper  lip,  and  draw  outwards  tlie 

wing   of   the   nose,  dilating  the  aperture  ; 

but  when  the  mouth  ia  shut  it  ciui  enlarge 

the  nostril  independently  of  the  lip. 

Dilator  gt  Dilaialor  Narit.    In  the  dense  tissue  on 

uontrili         the  outer  aide  of  the  nostril  arc  a  few  muscular  fibres,  botli  at  tho 

fore  and  back  part  of  that  aperture  (tig.  5,  *,  and  '),  to  which  the 

above   name   has  betii   given  by  Theile  :    they  are  seldom  visible 

■uleriDTuid  without  a  lena.     Tho  anterior  alip, ',  paasea  from  tlie  cartilage  of  tho 

aperture  to  the  integument  of  the  margin  of  the  nostril ;  and  the 

pMtrriur      poeterior, ',  ariBing  from  the  upper  jawbone  and  the  email  sesamoid 

■'•'**■  cartilagea,  enila  also  in  the  integuments  of  the  nostril. 

D«-  Action.    The  fibres  enlarge  the  nasal  opening   by  raising  and 

everting  tlie  outer  edge. 

Daimuat  The  UEPRESSOR  KL£  NASI  (fig.  6, ')  will  be  seen  if  tho  upper  lip  is 

of  wlDg.         everted,  and  the  mucoua  membrane  ia  removed  from  the  aide  of  the 

frienum  o£  tlio  lip.     It  arises  below  tlie  noso  from  ft  depression  of 

the  upper  jawbone  above  the  roots  of  the  second  inciaor  and  canine 

teetli ;  and  ascends  to  be  iiuerted  into  the  septum  nasi  and  Uie 

posterior  part  of  the  ala  of  the  nose. 

U«e.  Action.  By  drawing  down  and  turning  in  the  edge  of  the  dilated 

nostril,  it  rcatorcs  the  aperture  to  its  usual  size. 
^«>|?«»-        Muscles  of  the  Eyelids.    The  muscles  of  the  eyelids  and  eye- 
Udf.  brow  are  four  in  number,  viz.  orbicularis  palpebrarum,  corrugator 

*  Muscles  of  ths  nou.  1.  PjrnUDidalis  naiL  2.  CommoD  elevBtor  of  tlic 
non  and  lip.  3.  Couprenor  oaris.  4  and  6.  The  two  slips  of  the  ililatalor 
narii.     6.  Depressor  she  aasi.     7.  Orbicularis  oris,  aUacIied  to  the  septum 
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supercilii,  levator  palpebrae  superioris,  and  tensor  tarsi  ^ ;  the  two 
latter  are  dissected  in  the  orbit,  and  will  be  described  with  it. 

The  ORBICULARIS  PALPEBRARUM  (fig.  6,  ^)  is  the  sphincter  muscle  Orbicularis 

closing  the  opening  between  the  eyelids.    It  is  a  flat  ani|  thin  layer,  {IJjJjf?^™' 
which  extends  from  the  margin  of  the  lids  beyond  the  circumfer- 
ence of  the  orbit.    From  a  difference  in  the  characters  of  the  fibres, 
a  diYision  has  been  made  of  them  into  two  parts — outer  and  inner,  two  parts. 

The  external  fibres  (orbital  part),  the  best  marked,  are  fixed  only  orbital  or 
at  one  point,  viz.,  the  inner  angle  of  the  orbit.    This  attachment  «^rnai 
(origin)  is  connected  with  the  surface  and   borders  of  the  small  f^^iJy 
tendo  palpebrarum ;   above  the  tendon  with  the  nasal  process  of 
the  upper  maxillary,  and  the  internal  angular  process  of  the  frontal 
bone ;  and  below  the  tendon  with  the  superior  maxillary  bone,  and 
the  margin  of  the  orbit.     From  this  origin  the  fibres  are  directed 
outwards,  giving  rise  to  ovals,  which  lie  side  by  side,  and  increase 
in  size  towards  the  outer  edge  of  the  muscle  where  they  project 
beyond  the  margin  of  the  orbit. 

The  internal  fibres  (palpebral  part),  paler  and  finer  than  the  internal  or 
outer,  occupy  the  eyehds,  and  are  fixed  at  both  the  outer  and  inner  part, 
angles  of  the  orbit.    Internally  (origin)  they  are  united  with  the  attached  at 
tendo  palpebrarum,  and  externally  (insertion)  with  the  external       ^"  *** 
tarsal  ligament  and  the  malar  bone,  and  some  few  may  blend  with 
the  orbital  part.    Close  to  the  cilia  or  eyelashes  the  fibres  form  a  Ciliary 
small  pale  bundle,  which  is  sometimes  called  ciliary. 

The  muscle  is  subcutaneous  ;  and  its  circumference  is  blended  Connection 
above  with  the  occipito-frontalis.  Beneath  the  upper  half  of  the  ^  ^*^'** 
orbicularis,  as  it  lies  on  the  margin  of  the  orbit,  is  the  corrugator 
supercilii  muscle  with  the  supra-orbital  vessels  and  nerve  ;  and 
beneath  the  lower  half  is  part  of  the  elevator  of  the  upper  lip. 
The  outer  fibres  are  joined  occasionally  by  slips  to  other  contiguous 
muscles  below  the  orbit. 

Action.  The  inner  fibres  cause  the  lids  to  approach  each  other.  Use  of  inner 
shutting  the  eye ;  and  in  forced  contraction  the  outer  commissure 
is  drawn  inwards.    In  closure  of  the  eye  the  lids  move  unequally 
— the  upper  being  much  depressed,  and  the  lower  slightly  elevated 
and  moved  horizontally  inwards. 

When  the  outer  fibres  contract,  the  eyebrow  is  depressed,  and  the  outer  fibres. 
skin  over  the  edge  of  the  orbit  is  raised  around  the  eye,  so  as  to 
protect  the  ball.    Elevation  of  the  upper  Up  follows  contraction  of 
the  outer  part  of  the  orbicularis,  in  consequence  of  fibres  being 
prolonged  to  the  levator  labii  superioris. 

The  CORRUGATOR  SUPERCILII  is  beneath  the  orbicularis,  near  the  Cormmtor 
inner  angle  of  the  orbit.     Its  fibres  arise  from  the  inner  part  of  the 
superciliary  ridge  of  the  frontal  bone,  and  are  directed  outwards  to 
join  the  orbicular  muscle  about  the  middle  of  the  orbital  arch.    It  OTb?aiiiJriH? 
is  a  short  muscle,  and  is  distinguished  by  the  closeness  of  its  fibres. 

AcUon.    It  draws  inwards  and  downwards  the  mid-part  of  the  Use. 

*  The  tensor  tarsi  muscle  (p.  49)  is  sometimes  described  as  a  part  of  the 
orbicnJaris. 
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cyelirow,  wrinkling  verticolly  tiic  elcin  near  tbe  nose,  and  Btretcbini; 
tbat  outside  its  point  of  inBortion, 

Muscles  of  the  Mouth.  Tlie  muncleB  of  the  aperture  of  th* 
mouth  condit  of  a  sphincter  ;  nn  elevator  of  tlie  opper  lip  and 
angle  of  the  mouth  ;  an  elevator  and  depressor  of  the  lower  Bp 
and  angle  of  tbe  mouth  ;  and  retractore  of  the  comer.  Lastly,  4 
wide  moBclc  of  the  cheek  closes  the  space  between  the  jaws. 

Pig.  e." 


Spblnctfr  ot 
tbimouUi 


Tlio  OltBICULARIS  ORIS  MUsCLC  (fig  C  ")  siirrourds  the  Opening 
of  the  inoutli,  and  is  muted  ivtili  thi  Bc\eral  muscles  actmg  on  tliat 
coniliuot  aperture.  It  consists  of  tno  parts  inner  nnd  outer,  ^\h]ch  differ  in 
twopufci,     jjig  appearance   nnd   arrangement  of  tlic  fil  res   like   the  sphincter 

muscle  of  the  eyelids 
Inner  or  The  inner  j'lrt  (fig  5    )  whose  fibres  nre  pale  m  colour  and  fine 

ciroui"!  in  texture,  forms  a  rounded  thick  fasciculus  which  corrcBponda 
not  dial  with  the  red  margin  of  tbe  hp  Tlie  fibres  of  this  portion  of  tlie 
to  bone.       muBcle,  luiatlached  to  bone,  blend  w  ith  the  buccinator  nt  the  comer 

of  the  nioulh,  and  some  pass  from  lip  to  lip 
Oaler.  Tho  ou/er  ^larf  is  thin   wide   and  more  irregular  m  fonii   and  is 

^'*°^'       connected   with   tlie    subjacent   bone,    besides  its   union   with   the 

•  ].  Oecipito-frontahs  anlenor  belly  i  Poslcnor  belly  2  Orbicnlana 
palpebramm.  3.  Levfilor  labu  siipenons  olnque  nasi  B  ComprceBar  nui 
6.  Levator  lahii  laperiona  7  Zvgomatifus  minor  (too  large)  8  Z^ 
maticus  major,  8.  Hisonus  lU  Masaeter  11  Orbiculun 
Depressor  ikbii  infcrians.  13  Dcpreuor  anguh  oru.  14 
t  Lersior  ttigali  one. 
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adjacent  muscles.  In  the  upper  lip  it  is  attached,  on  each  side  of 
the  middle  line,  by  one  slip  (naso-labial)  to  the  back  of  the  septum 
of  the  nose  (fig.  6, ')  ;  and  by  a  tliin  stratum  to  the  outer  surface 
of  the  upper  jaw,  opposite  the  canine  tooth,  and  external  to  the 
depressor  of  the  wing  of  the  nose.  In  the  lower  lip  it  is  fixed  on  fixed  to  note 
each  side  into  the  inferior  jawbone,  opposite  the  canine  tooth,  Kne^^^ 
external  to  the  levator  labii  inferioris  muscle.  To  see  these  attach- 
ments the  lip  must  be  everted,  and  the  mucous  membrane  carefully 
raised. 

The  inner  margin  of  the  muscle  is  free,  and  bounds  the  aperture  Connec- 
of  the   mouth ;   while  the  outer  edge  blends  with  the  different    ^"*'         ; 
muscles  that  elevate  or  depress  the  lips  and  the  angle  of  the  mouth.  >*. 

Beneath  the  orbicularis  in  each  lip  is  the  coronary  arterj*^,  with  the 
mucous  membrane  and  the  labial  glands. 

Action.  Both  parts  of  the  muscle  contracting,  the  lips  are  pressed  Use  of  both 
together  and  projected  forwards,  and  the  aperture  of  the  mouth  is  ^*"^* 
diminished  transversely  by  the  approximation  of  the  comers  towards 
each  other. 

The  inner  fibres  acting  alone  will  turn  inwards  the  red  part  of  inner  alone, 
the  lip,  and  diminish  the  width  of  the  buccal  opening. 

The  outer  fibres  press  the  lips  against  the  dental  arches,  the  free  Outer  alone 
edges  being  protruded  and  somewhat  everted.    At  the  same  time 
the  centre  part  of  the  nose  is  depressed  and  the  chin  raised  by 
means  of  the  fleshy  slips  connected  with  those  parts. 

The  LEVATOR  LABTi  SUPERIORIS  (fig.  6,  •)  extends  vertically  from  Elevator  of 
the  lower  margin  of  the  orbit  to  the  orbicularis  oris.    It  arises  from  "P****"  ^^' 
the  upper  maxillary  and  malar  bones  above  the  infra-orbital  fora- 
men, and  blends  inferiorly  with  tlie  orbicularis  oris.    Near  the  orbit 
the  muscle  is  overlapped  by  the  orbicularis  palpebrarum,  but  below 
that  spot  it  is  subcutaneous.     By  its  inner  side  it  joins  the  common  Connec- 
olevator  of  the  ala  of  the  nose  and  upper  lip  ;  and  to  its  outer  side  *^""*' 
lie  the  zygomatic  muscles,  the  small  one  joining  it.     Beneath  it  are 
the  infra-orbital  vessels  and  nerve. 

Action,  By  the  action  of  this  muscle  the  upper  lip  is  raised,  and  Use. 
the  skin  of  the  cheek  is  bulged  below  the  eye. 

The  DEPRESSOR  LABII  INFERIORIS  (fig.  6,  *")  is  oppositc  the  elevator  Depressor  of 

of  the  upper  lip,  and  has  much  yellow  fat  mixed  with  its  fibres.  ^^^^^^  ^^^ 
The  muscle  has  a  wide  origin  from  a  depression  on  the  front  of  the 
lower  jaw,  reaching  backwards  from  near  the  symphjsis  to  a  little 
l>eyond  the  hole  for  the  labial  vessels  and  nei*ve  ;  ascending  thence 
it  is  united  with  the  orbicularis  in  the  lower  lip.     Its  inner  border  is  in  the 
joins  in  the  lip  tlie  muscle  of  the  opposite  side  ;  and  its  outer  is  ^lin!^^  °' 
overlapped  below  by  the  depressor  anguli  oris. 

Action.  K  one  muscle  contracts,  the  half  of  the  lip  of  the  same  use. 
side  is  depressed  and  everted  ;  but  by  the  use  of  both  muscles,  the 
whole  lip  is  lowered  and  turned  outwards,  and  rendered  tense  at 
the  centre. 

The  LEVATOR  LABII  INFERIORIS  (levator  menti)  is  a  small  muscle  Eie\Titor 
on  the  side  of  the  frajnum  of  the  lower  lip,  which  is  opposite  the 
depressor  of  the  ala  of  the  nose  in  the  upper  lip.     When  the  hp 
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Use. 

Elevator  of 
the  angle 


joinB 
depressor. 

Use. 


Depressor 
of  angle. 


Use, 


iSygonmtic 
muscles ; 


large  and 
small. 

Use. 


Risorius 
mmicle. 


Use. 


Bnccinator 
muscle. 

Origin. 


Insertion  at 
romers  of 
the  mouth* 


has  been  everted  and  the  mucous  membrane  removed,  the  muscle 
will  be  seen  to  arise  from  a  fossa  near  the  symphysis  of  the  lower 
jaw,  and  to  descend  to  its  insertion  into  the  integument  of  the  chin. 
Its  position  is  internal  to  the  depressor  of  the  lip  and  the  attach- 
ment of  the  orbicularis. 

Action.  It  indents  the  skin  of  the  cliin  opposite  its  insertion,  and 
assists  in  raising  the  lower  hp. 

The  levatou  anguli  oris  (fig.  G,  f)  has  well-marked  fibres,  and  is 
partly  concealed  by  the  levator  lubii  superioris.  Arising  from  the 
canuie  fossa  beneath  the  infra-orbital  foramen,  its  fibres  spread  out 
towards  tlie  angle  of  the  mouth  where  they  are  superficial  to  the 
buccinator,  and  mix  with  the  rest  of  the  muscles,  but  the  greater 
number  are  continued  into  the  depressor  anguli  oris  and  the  lower 
lip. 

Action.  This  muscle  elevates  the  comer  of  the  mouth,  and  acts 
as  an  antagonist  to  the  depressor. 

The  DErRESsoii  anguli  oris  (fig.  G,  *^)  is  triangular  in  shape  ;  it 
arises  from  the  oblique  line  on  the  outer  surface  of  the  lower  jaw  ; 
and  ascending  to  the  angle  of  the  mouth,  its  fibres  are  prolonged 
into  the  elevator  of  the  angle.  The  muscle  conceals  the  labial 
branches  of  the  inferior  dental  vessels  and  nerve.  At  its  origin  the 
depressor  is  united  with  the  platysma  myoides,  and  near  its 
insertion  with  the  risorius  muscle. 

Action.  The  angle  of  the  mouth  is  drawn  downwards  and  back- 
wards by  it,  as  is  exemplified  in  a  sorrowful  countenance. 

The  ZYGOMATIC  MUSCLES  (fig.  G)  are  directed  obliquely  from  the 
arch  of  the  same  name  towards  the  angle  of  the  moutli  and  the 
upper  lip.  One  is  longer  and  larger  than  the  other  ;  they  are  there- 
fore named  major  and  minor. 

Tlie  zygomaticus  major^^  arises  from  the  outer  part  of  the  malar 
bone,  and  is  inserted  into  the  angle  of  tlie  mouth. 

The  zygomaticus  minor^'  is  attached  to  the  malar  bone  anterior  to 
the  other,  and  blends  with  the  fibres  of  the  special  elevator  of  the 
upper  lip. 

Action.  The  large  muscle  inclines  upwards  and  backwards  the 
corner  of  the  mouth  ;  and  the  small  one  assists  the  levator  labii 
superioris  in  raising  the  upper  lip. 

The  RISORIUS  MUSCLE  (Santorini)  (fig.  G,**)  is  a  thin  and  naiTow 
bundle  of  fibres,  sometimes  divided  into  two  or  more  parts,  which 
arises  externally  from  the  fascia  over  the  masseter  muscle,  and  is 
connected  internally  with  the  apex  of  the  depressor  anguli  oris. 

Action.  The  use  of  this  muscle  is  indicated  by  its  name,  as  it 
retracts  the  comer  of  the  mouth  in  laugliing. 

The  uucciNATCiR  (fig.  6,  ")  is  the  flat  and  thin  muscle  of  the  cheek, 
and  occupies  the  interval  between  the  jaws.  Tlie  muscle  arises  from 
the  outer  surface  of  the  alveolar  borders  of  the  upper  and  lower 
maxillic,  as  far  forwards  in  each  as  the  first  molar  tooth  ;  and  in 
the  inter\'al  between  the  jaws  behind  it  is  attached  to  a  band  of 
fascia — the  pterj'go-maxillary  ligament.  From  the  origin  the  fibres 
are  directed  for^-ards  to  the  angle  of  the  mouth,  where  they  mix 
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with  the  other  muscles  and  with  hoth  parts  of  the  orhicularis  ;  and 
as  some  of  the  central  fihres  descend  to  the  lower  lip  whilst  others 
ascend  to  the  upper  lip,  a  decussation  takes  place  at  the  comer  of 
the  mouth. 

On  the  cutaneous  surface  of  the  buccinator  are  the  different  muscles  Ports  in  con- 
converging  to  the  angle  of  the  mouth  ;  and  crossing  the  upper  part  *****  ^^*^  ^^ 
is  the  duct  of  the  parotid  gland,  which  perforates  the  muscle  oppo- 
site the  second  upper  molar  tooth.  Internally  the  muscle  is  lined 
by  the  mucous  membrane  of  the  mouth,  and  externally  it  is  covered 
by  a  fascia  (bucco-pharyngeal)  that  is  continued  to  the  pharynx. 
By  its  intermaxillary  origin  the  buccinator  corresponds  with  the 
attachment  of  the  superior  constrictor  of  the  pharynx. 

Action.  By  one  muscle  the  comer  of  the  mouth  is  retracted,  and  Use  on 
the  cheek  wrinkled.     By  the  action  of  both  the  aperture  of  the 
mouth  is  widened  transversely. 

In  mastication  the  cheek  is  pressed  by  the  muscular  contraction  on  cheek, 
against  the  dental  arches,  when  the  comer  of  the  mouth  is  fixed  by 
the  sphincter. 

In  the  expulsion  of  air  from  the  mouth,  as  in  whistling,  the  ^  expelling 
muscle  is  contracted  so  as  to  prevent  bulging  of  the  cheek  ;  but  in 
the  use  of  a  blow-pipe  it  is  distended  over  the  volume  of  air  con- 
tained in  the  mouth,  and  drives  out  a  continuous  stream  of  air  by 
its  contraction. 

The  VESSELS  OF  THE  FACE  (fig.  17)  are  the  facial  and  transverse  ^JfH*^®^  ^^ 
facial  arteries  with  their  accompanying  veins.    The  arteries  are 
branches  of  the  external  carotid ;  and  the  facial  vein  is  received 
into  the  internal  jugular  trunk. 

The  facial  artery  (fig.  17,  /),  a  branch  of  the  carotid,  emerges  Facial 
^m  the  neck,  and  appears  on  the  lower  jaw  anterior  to  the  masseter     ^^ ' 
muscle.     From  this  point  the  artery  ascends  in  a  tortuous  manner, 
near  the  angle  of  the  mouth  and  the  side  of  the  nose,  to  the  inner 
angle  of  the  orbit,  where  it  anastomoses  with  the  ophthalmic  artery. 
The  course  of  the  vessel  is  comparatively  superficial  in  the  mass  of  course, 
fat  of  the  inner  part  of  the  cheek.    At  first  it  is  concealed  by  the 
platysma  whilst  crossing  the  jaw,  but  this  thin  muscle  does  not  JJJ^g*^^^*^' 
prevent  pulsation  being  recognised  during  life  ;  and  near  the  mouth 
the  large  zygomatic  muscle  is  superficial  to  it.    The  vessel  rests 
successively  on  the  lower  jaw,  buccinator  muscle,  elevator  of  the 
angle  of  the  mouth,  and  elevator  of  the  upper  lip.    Accompanying 
the  artery  is  the  facial  vein,  which  is  nearly  a  straight  tube,  and 
lies  to  the  outer  side. 

Branches,  From  the  outer  side  of  the  vessel  unnamed  branches  Pi»n  of  the 
furnished  to  the  muscles  and  integuments,  some  of  which  anas- 


tomose with  the  transverse  facial  artery.     From  the  iimer  side  are 
given  the  following  branches  : — 

The  inferior  labial  branch  (/)  runs  inwards  beneath  the  depressor  Inferior 
anguli  oris  muscle,  and  is  distributed  between  the  lower  lip  and      "** 
chin  ;  it  conmiunicates  witli  the  inferior  coronary,  and  with  the  labial 
branch  of  the  inferior  dental  artery. 

Coronary  branches  (r  and  a).    There  is  one  for  each  lip  (superior  JjJ^uar>' 
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and  inferior),  which  arise  together  or  separately'  from  the  facial, 
and  are  directed  inwards  between  the  orbicular  muscle  and  the 
mucous  membrane  of  the  lip,  till  they  inosculate  with  the  corres- 
ponding branches  of  the  opposite  side.  From  the  arterial  arches 
thus  formed,  offsets  are  supplied  to  the  lips  and  labial  glands.  From 
the  arch  in  the  upper  lip  a  branch  is  given  to  each  side  of  the  septum 
of  the  nose, — artery  of  the  ieptum. 

The  lateral  naeal  branch  Q>)  arises  opposite  the  ala  nasi,  and 
passes  beneath  the  levator  labii  superioris  alaeque  nasi  to  the  side  of 
the  nose,  where  it  anastomoses  with  the  internal  nasal  branch  of 
the  ophthalmic  artery. 

Tlie  angular  branch  (o)  is  the  terminal  twig  of  the  facial  artery  at 
the  inner  angle  of  the  orbit,  and  joins  with  a  branch  (external  nasal) 
of  the  ophthalmic  arter}'. 

The  facial  vein  commences  at  the  root  of  the  nose  in  a  small 
vein  named  angular  (p.  6).  It  then  crosses  over  the  elevator  of  the 
upper  lip,  and  separating  from  the  artery,  courses  beneath  the  large 
zygomatic  muscle  to  the  side  of  the  jaw.  Afterwards  it  has  a  short 
coui-se  in  the  neck  to  join  the  internal  jugular  vein. 

Branches.  At  the  uiner  side  of  the  orbit  it  receives  veins  from 
the  lower  eyelid,  (inferior  palpehraT)  and  from  the  side  of  the  nose. 
Below  the  orbit  it  is  joined  by  the  infra-orbital  vein^  also  by  a  large 
branch,  anterior  internal  maxillary,  that  comes  from  the  pterygoid 
region  ;  and  thence  to  its  termination  by  veins  corresponding  with 
the  branches  of  the  artery  in  the  face  and  neck. 

The  transverse  facial  artery  (fig.  17)  is  a  branch  of  the  temporal, 
and  appears  in  the  face  at  the  anterior  border  of  the  parotid  gland. 
It  lies  by  the  side  of  the  parotid  duct,  with  branches  of  the  facial 
nerve,  and  distributes  offsets  to  the  muscles  and  integuments  ;  some 
branches  anastomose  with  the  facial  artery. 

Dissection.  The  parotid  gland  in  front  of  the  ear  may  be  next 
displayed.  To  see  the  gland,  raise  the  skin  from  the  surface  towards 
tlie  ear  by  means  of  a  cut  from  the  base  of  the  jaw  to  the  anterior 
border  of  the  stemo-mastoid  muscle  ;  this  cut  may  be  united  with 
that  made  for  the  dissection  of  the  posterior  muscle  of  the  ear.  A 
strong  fascia  covers  the  gland,  and  is  connected  above  and  beliind 
to  the  zygomatic  arch  and  the  cartilage  of  the  ear,  but  is  continued 
in  front  over  the  face  ;  this  is  to  be  removed,  so  that  the  gland  may 
be  detached  slightly  from  the  parts  around.  The  great  auricular  nerve 
>vill  be  seen  ascending  to  the  lobe  of  the  ear  ;  and  one  or  two  small 
glands  rest  on  the  surface  of  the  parotid. 

The  PAROTID  (fig.  16,  *°)  is  the  largest  of  the  salivary  glands.  It 
occupies  the  space  between  the  ear  and  the  lower  jaw,  and  is  named 
from  its  position.  Its  excretory  duct  enters  the  mouth  tlu'ough  the 
middle  of  the  cheek. 

The  shape  of  the  gland  is  irregular,  and  is  determined  somewhat 

by  the  bounding  parts.    Thus  inferiorly,  where  there  is  not  any 

resisting  structure,  the  parotid  projects  into  the  neck,  and  comes 

into  close  proximity  with  the  sub-maxillary  gland,  though  separated 

connections;  from  it  by  a  process  of  the  cervical  fascia ;  a  line  from  the  angle 
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of  the  jaw  to  the  stemo-mastoid  muscle  marks  usually  the  extent  of 
the  gland  in  this  direction.  Above  the  parotid  is  limited  by  the 
zygomatic  arch  and  the  temporal  bone.  Along  the  posterior  part 
Uie  stemo-mastoid  muscle  extends ;  but  anteriorly  the  gland  projects 
somewhat  on  the  face,  and  in  this  direction  a  small  accessory  part,  accessory 
soda  parotidis,  is  prolonged  over  the  masseter.  ^^*^ 

Connected  with  the  anterior  border  is  the  excretory  duct — duct  The  duct 
of  Stenson  (ductus  Stenonis^  fig.  17),  which  crosses  the  masseter  J^utT: 
below  the  socia  parotidiSj  and  perforates  the  cheek  obliquely  opposite 
the  second  molar  tooth  of  the  upper  jaw.    The  duct  lies  between 
the  transverse  facial  artery  and  some  branches  of  the  facial  nerve, 
the  latter  being  below  it.    A  line  drawn  from  the  meatus  auditorius 
to  a  little  below  the  nostril  would  mark  the  level  of  the  duct  in  the 
face  ;  and  the  central  point  of  the  line  would  be  opposite  the  open- 
ing into  the  mouth.     The  length  of  the  duct  is  about  two  inches  its  length 
and  a  half ;  and  its  capacity  is  large  enough  to  allow  a  small  probe  *"^  *^*^ 
to  pass,  but  the  opening  into  the  mouth  is  much  less. 

The  cutaneous  surface  of  the  parotid  is  smooth,  and  one  or  two  Surface  of 
lymphatic  glands  are  seated  on  it ;  but  from  the  deep  part  processes 
are  sent  into  the  inequalities  of  the  space  between  ^e  jaw  and  the 
mastoid  process. 

Dissection.  By  removing  with  caution  the  parotid  gland,  the  hollows  Dissection 
that  it  fills  will  come  into  view  :  at  the  same  time  the  dissector  will  p^rtd!  ^^* 
see  the  vessels  and  nerves  that  pass  through  it.  An  examination  of 
the  processes  of  the  gland,  and  of  the  number  of  important  vessels 
and  nerves  in  relation  with  it,  will  demonstrate  the  dangers  attend- 
ing any  operation  on  it.  The  duct  may  be  opened,  and  a  pin  may 
be  passed  along  it  to  the  mouth,  to  show  the  diminished  size  of  the 
aperture. 

Two  large  processes  of  the  gland  extend  deeply  into  the  neck.  Deep  part 
One  dips  behind  the  styloid  process,  and  projects  beneath  the  |J^. 
mastoid  process  and  stemo-mastoid  muscle,  whilst  it  reaches  also 
the  deep  vessels  and  nerves  of  the  neck.  The  other  piece  is  situate 
in  front  of  the  styloid  process ;  it  passes  into  the  glenoid  hollow 
behind  the  articulation  of  the  lower  jaw,  and  sinks  beneath  the  ramus 
of  that  bone  along  the  internal  maxillary  arter}^ 

Coursing  through  the  middle  of  the  gland  is  the  external  carotid  Vessels  and 
artery,  which  ascends  behind  the  ramus  of  the  jaw,  and  furnishes 
the  auricular,  superficial  temporal,  and  internal  maxillary  branches. 
Superficial  to  the  artery  lies  the  trunk  formed  by  the  junction  of 
the  temporal  and  internal  maxillary  veins,  from  which  the  external 
jugular  vein  springs;  and  this  common  trunk,  receiving  some 
veins  from  the  parotid,  is  connected  with  the  internal  jugular  vein 
by  a  branch  through  the  gland.®    Crossing  the  gland  from  behind  P^"'^^  j 

*  Oftentimes  there  is  a  different  arrangement  of  these  veins.  In  such  case 
the  external  jngular  i^  continued  from  the  occipital  (half  or  all)  and  posterior 
anricnlar  veins ;  whilst  the  temporal  and  internal  maxillary  veins  unite  to 
foim  a  tronk  (temporo-maxillaiy),  which  receives  the  facial  below  the  jaw, 
and  opens  into  the  internal  jngnlar  vein  opposite  the  upper  border  of  the 
thyroid  cartilage.  When  this  condition  exists,  the  temporo-maxillary  vein 
aoeompaniai  the  external  carotid  artery. 
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fonvards  is  the  trunk  of  the  facial  nerve,  which  passes  over  the 
artery,  and  distributes  its  branches  through  the  parotid.  The 
Buperficial  temporal  branch  of  the  inferior  maxillary  nerve  lies 
above  the  upper  part  of  tlie  glandular  mass ;  and  offsets  of  the 
great  auricular  nerve  pierce  the  gland  at  the  lower  part,  and  join 
the  facial. 

Tlie  structure  of  the  parotid  resembles  that  of  tlie  other  salivary 
glands.  Tlic  glandular  mass  is  divided  into  numerous  small  lobules 
by  intervening  processes  of  fascia ;  and  each  lobule  consists  of 
a  set  of  the  fine  closed  saccular  extremities  of  the  branched 
excretory  duct,  which  are  lined  by  flattened  and  nucleated  epithe- 
lium, and  surrounded  by  capillary  vessels.  These  httle  sacs  form 
by  their  aggregation  the  mass  of  each  lobule. 

From  the  lobules  issue  small  ducts,  which  unite  to  form  larger » 
tubes,  and  finally  all  the  ducts  of  tlie  gland  are  collected  into 
one.  Tlie  common  duct  (duct  of  Stenson)  is  composed  of  an 
external  fibrous  coat,  consisting  of  white  and  elastic  fibres ;  and  of 
an  internal  mucous  coat  which  is  clothed  with  columnar  epithelium. 
The  parotid  receives  its  arteries  from  the  external  carotid  ;  and 
its  nen^es  from  the  sympathetic,  auriculo-temporal  of  the  fiftli, 
facial,  and  great  auricular.    Its  lymphatics  join  those  of  the  neck. 

Two  or  three  small  molar  glands  lie  along  the  origin  of  the 
buccinator,  and  open  into  tlie  mouth  near  the  last  molar  tooth  by 
separate  ducts. 

Cartilaoes  of  the  Nose  (fig.  7).  These  close  the  anterior  nasal 
aperture  in  the  skeleton,  and  form  part  of  the  outer  nose  and  the 

septum.  They  are  five  in  number,  two  on  each 
side — lateral  cartilage  and  cartilage  of  the  aper- 
ture ;  together  \\'ith  a  central  one,  or  the  car- 
tilage of  the  septum  of  the  nose.  Only  the 
lateral  cartilages  are  learnt  in  this  stage  of  the 
dissection. 

Dissection.  The  lateral  cartilages  will  be  seen 
when  the  muscular  and  fibrous  structure  of  the 
left  side  of  the  nose,  and  the  skin  of  the  lower 
part  of  the  nostril  of  the  same  side,  have  been 
taken  away.  By  turning  aside  the  lateral  car- 
tilages the  septal  one  will  appear  in  the  middle 
line. 

The  upper  lateral  cartilage  (fig.  7,  ^)  is  flat- 
tened, and  is  somewhat  triangular  in  form.  Posteriorly  it  is  at- 
tached to  tlie  nasal  and  upper  maxillary  bones  ;  and  anteriorly  it 
meets  the  one  of  the  opposite  side  for  a  short  distance  above,  but 
tlie  two  are  separated  below  by  an  inter>'al,  in  which  the  cartilage 
of  the  septum  appears.  Inferiorly  the  lateral  cartilage  is  contiguous 
to  the  cartilage  of  the  aperture,  and  is  connected  to  it  by  fibrons 
tissue. 

*  Lateral  cartilages  of  the  noee.  1.  Triangular  septal  cartilage.  2.  Upper 
lateral  cartilage.  ^.  Lower  lateral,  or  the  cartilage  of  the  aperture,  the  outer 
pail     4.  Inner  part  of  the  cartilage  of  the  apettore.     &  ^*asal  bone. 


Fig.  ?.• 
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The  cartilage  of  the  aperture  (fig.  7)  forms  a  ring  around  the  The  lower 
opening  of  the  nose  except  behind.    It  has  not  any  attachment  J*^°^^ 
directly  to  bone  ;  but  it  is  united  above  to  the  lateral  cartilage  by  not  inserted 
fibrous  tissue,  and  below  with  the  dense  teguments  forming  the  ^^  ^»c- 
margin  of  the  aperture  of  the  nostril. 

The  part  of  the  cartilage  (')  which  bounds  the  opening  exter- One  part 
nally,  is  narrow  and  pointed  behind,  where  it  ends  in  two  or  three  ^"^  ^® ' 
small  pieces  of  cartilage— carfiVa^tne*  minores  vel  aesamoidece  ;  but  car^Uagra; 
swells  out  in  front  where  it  touches  its  fellow,  and  forms  the  apex 
of  the  nose. 

The  inner  part  (*)  projects  backwards  along  the  septum  of  the  another  in- 
nose  nearly  to  the  superior  maxillary  bone  ;  it  assists  in  the  for- 
mation of  the  partition  between  the  nostrils,  and  extends  below  the 
ievel  of  the  septum  nasi. 

The  Appendages  of  the  Eye  include  the  eyebrow,  the  eyelid,  Anpcndagea 
«jid  the  lachrymal   apparatus.    Some  of  these  can  be  examined  ^     *  '^ 
now  on  the  opposite  side  of  the  face.    Tlie  apparatus  for  the  tears 
will  be  dissected  after  the  orbit  has  been  completed. 

The  eyebrow  (supercilium)  is  a  curved  eminence  just  above  the  Eyebrow. 
€ye  which  is  placed  over  the  orbital  arch  of  the  frontal  bone.    It 
consists  of  thickened  integuments,  and  its  prominence  is  in  part  due 
to  the  subjacent  orbicularis  palpebrarum.    It  is  furnished  with  long 
coarse  hairs,  which  are  directed  outwards,  and  towards  one  another. 

The  eyelids  are  two  moveable  semilunar  parts  in  front  of  the  Eyclida. 
eye,  which  can  be  approached  or  separated  over  the  eyeball.    The 
upper  lid  is  the  largest  and  the  most  moveable,  and  descends  below  Upper 
the  middle  of  the  eyeball  when  the  two  meet ;  it  is  also  provided  ^*^w»t: 
with  a  special  muscle  to  raise  it.    The  interval  between  the  open 
lids  is  named  fissura  palpebrarum.     Externally  and  internally  they 
are  united  by  a  commissure  or  canthus. 

The  free  margin  is  thicker  than  the  rest  of  the  lid,  and  is  semi-  8h*p«  of 
lunar  in  form  ;  but  towards  the  inner  side,  about  a  quarter  of  an  '°*^°' 
inch  from  the  commissure,  it   becomes  straighten    At   the   spot  PapiUa. 
where  the  two  parts  join  is  a  small  white  eminence  (fig.  13,  *),  the 
papilla  lachrymalis ;  and  in  this  is  the  punctum  lachrymale^  or  the  Ponctam. 
opening  of  the  canal  for  the  tears. 

This  margin  is  provided  anteriorly  with  the  eyelashes,  and  near  Hairs  and 
the  posterior  edge  with  a  row  of  small  openings  of  the  Meibomian  •P*'"'^"**- 
glands  :  but  both  the  cilia  and  the  glands  are  absent  from  the  part  of 
the  lid  which  is  internal  to  the  opening  of  the  punctum  lachr}Tnale. 
The  free  margin  of  each  lid  is  sharp  at  the  anterior  edge  where  it  Edge  sloped, 
touches  its  fellow  ;  but  is  sloped  at  the  posterior,  so  as  to  leave  an 
interval  between  it  and  the  eyeball  for  the  passage  inwards  of  fluid. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  curved  hairs,  wliich  Eyclaahea. 
are  fixed  into  the  anterior  edge  of  the  free  border  of  the  lid  ;  they 
are  largest  in  the  upper  lid,  and  diminish  in  length  from  the  centre 
to  the  sides.    The  cilia  are  convex  towards  one  another,  and  cross 
when  the  lids  are  shut. 

The  Sttructure  of  the  Eyelids.    Each  lid  consists  fundament-  Different 
ally  of  a  piece  of  cartilage  attached   to   the  bone  by  ligaments.  JJJSj£| 
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Superficial  to  this  framework  are  the  integuments  with  a  layer 
of  fibres  of  the  orbicularis  palpebrarum,  and  beneath  it  the  mucous 
lining  of  the  conjunctiva.  The  upper  lid  includes  also  the  tendon  of 
the  levator  palpebral.    Vessels  and  nerves  are  contained  in  the  lids. 

Dissection,  The  student  may  learn  the  structure  of  the  lids  on 
the  left  side,  on  which  the  muscles  are  dissected.  The  bit  of  tow 
or  wool  may  remain  beneath  the  lids  ;  and  the  palpebral  part  of 
the  orbicularis  muscle  is  to  be  thrown  inwards  by  an  incision  around 
tlie  margin  of  the  orbit.  In  raising  the  muscle  care  must  be  taken 
of  the  thin  membranous  palpebral  h'gament  beneath,  and  of  vessels 
and  nerves  of  the  lid. 

Orbicularis  palpebrarum.  Tlie  palpebral  fibres  of  this  muscle 
form  a  pale  layer  wliich  reaches  the  free  edge  of  the  eyelids  (p.  23). 
A  thin  stratum  of  areolar  tissue  without  fat  unites  the  muscle  with 
the  skin. 

The  palpebral  Ugament  is  a  stratum  of  fibrous  membrane,  which 
is  continued  from  the  margin  of  the  orbit  to  join  the  free  edge  of 
each  tarsal  cartilage.  At  the  inner  part  of  the  orbit  the  ligament 
is  thin  and  loose,  but  at  the  outer  part  it  is  somewhat  thicker  and 
stronger. 

The  tarsal  cartilages^  one  for  each  eyelid,  are  elongated  trans- 
versely, and  give  strength  to  the  lids.  Each  is  fixed  internally  by 
the  ligament  of  the  eyelids  ;  and  externally  by  a  fibrous  band — 
external  tarsal  ligament,  to  the  outer  side  of  the  orbit.  The  margin 
con'esponding  with  the  edge  of  the  lid  is  free,  and  thicker  than  tho 
rest  of  the  cartilage.  On  the  inner  surface  each  cartilage  is  lined 
by  the  mucous  membrane  or  conjunctiva. 

The  cartilages  are  not  alike  in  the  two  lids.  In  the  upper  eyelid, 
where  the  cartilage  is  largest,  it  is  crescentic  in  shape,  and  is  about 
half  an  inch  wide  in  the  centre ;  and  to  its  fore  part  the  tendon 
of  the  levator  palpebrae  is  attached.  In  the  lower  lid  the  cartilage 
is  a  narrow  band,  about  two  lines  broad,  with  borders  nearly  straight. 

Ligament  of  the  eyeluh  (tendo  palpebrarum,  internal  tarsal  liga- 
ment) is  a  small  fibrous  band  at  the  inner  side  of  the  orbit,  which 
serves  to  fix  the  lids,  and  is  attached  to  the  anterior  margin  of  the 
lachrj'mal  groove  in  the  upper  jaw.  It  is  about  a  quarter  of  an 
inch  long,  and  divides  into  two  processes,  which  are  imited  with 
the  tarsal  cartilages  one  to  each.  This  ligament  crosses  the  lachry- 
mal sac,  to  which  it  gives  a  fibrous  expansion  ;  and  the  fleshy  fibres 
of  the  orbicularis  palpebrarum  arise  from  it. 

The  Meibomian  glands  or  follicles  are  placed  in  grooves  on  the 
ocular  surface  of  the  tarsal  cartilages.  They  extend,  parallel  to 
one  another,  from  the  tliick  towards  the  opposite  margin  of  the 
cartilage ;  and  their  number  is  about  thirty  in  the  upper,  and 
twenty  in  the  lower  lid.  The  apertures  of  tlie  glands  open  in  a 
line  at  the  free  border  of  the  lid  near  the  posterior  edge. 

Each  gland  is  a  small  yellowish  tube,  closed  at  one  end,  and 
having  minute  lateral  caecal  appendages  connected  with  it.  Each 
contains  a  sebaceous  secretion,  and  is  lined  by  flattened  epithelium. 

If  the  palpebral  ligament  be  cut  through  in  the  upper  lid,  the 


AUKICLE    OF    THE   EAR.  33 

tendon  of  the  levator  palpebrcB  will  be  seen  to  be  inserted  into  the  levatw 
fore  part  of  the  tarsal  cartilage  by  a  wide  aponeurotic  expansion.      palp«br». 

The  conjunctiva^  or  the  mucous  membrane,  lines  the  interior  of  MueouB 
the  eyelids,  and  covers  the  anterior  part  of  the  eye-ball.     Inside  "°^^  **'  *^^ 
the  lids  it  is  inseparably  united  to  the  tarsal  cartilages,  and  has 
numerous  fine  papillse.    At  the  free  margin  of  the  lids  this  mem- 
brane joins  the  common  integuments.    Through  the  lachrymal  canals 
and  sac  it  is  continuous  with  the  pituitary  membrane  of  the  nose. 

At  the  inner  commissure  of  the  eyelids  the  conjunctiva  forms  forma 
a    prominent    and    fleshy-looking   body  —  caruncula    lachrymaliSf  *^^^^^  * 
(fig.  13,  *)  which  contains  a  group  of  nmcous  follicles,  and  has  a  few 
minute  hairs  on  its  surface.     External  to  the  caruncle  is  a  small  "^  ^^' 
vertical  fold  of  the  mucous   membrane — plica  semilunaris;   this 
extends   to  the    ball  of   the    eye,  and  represents   the  membrana 
nicdtans  of  birds. 

Bloodvessels  of  the   eyelids.     The    arteries  of   the    eyelids    are  ArtcrieH 
fmnished  by  the  palpebral  and  lachrymal  branches  of  the  oph-  ^ 
tbalmic  artery  : — 

The  palpebral  arteries^  one  for  each  eyelid,  nin  outwards  from  Palpebral 
the  inner  canthus,  lying  between  the  tarsal  cartilage  and  the  tendon 
of  the  special  elevator  in  the  upper  lid,  and  between  the  cartilage 
and  the  palpebral  hgament  in  the  lower  lid  ;  and  they  anastomose 
'externally  with  the  lachrymal  artery.  From  each  arch  branches 
are  distributed  to  the  lid. 

The  lachrymal  artery  furnishes  an  offset  to   each  lid  to  form  ^^^  lachry- 
arches  with  the  palpebral  arteries,  and  then  perforates  the  palpebral 
ligament  at  the  outer  pjirt  of  the  orbit  to  end  in  the  upper  eye-lid. 

The  veins  of  the  lids  open  into  tlie  frontal  and  angular  veins  at  Veins. 
the  root  of  the  nose  (pp.  6,  28). 

The  nerves  of  the  eyelids  are  supplied  from  the  ophthalmic  and  Nerves  of 
facial  nerves. 

The  branches  of  the  ophthalmic  nerve  (of  the  fifth)  which  give  from  fifth 
offsets  to  the  upper  lid,  are  the  following  :  lachrymal^  near  the 
outer  part  ;  supra-orbital^  about  the  middle  ;  and  supra-trochlear 
and  infra-trochlear  at  the  inner  side  (pp.  41, 44).  In  the  lower  eyelid, 
about  its  middle,  is  a  palpebral  branch  of  the  superior  maxillary 
trunk  of  the  fifth  ner^'e. 

Branches  of  the  facial  nerve  (p.  38)  enter  both  lids  at  the  outer  ^^  seventh 
angle,  and  supply  the  orbicularis  muscle  ;  they  communicate  with 
the  offsets  of  the  fifth  nerve. 

ElxTERNAL  Ear.  The  outer  ear  consists  of  a  trumpet-shaped  ^|^"^J*- 
utructure,  named  pinna  or  auricle,  which  receives  the  undulations 
of  the  air  ;  and  of  a  tube — ^meatus  auditorius,  which  conveys  them 
to  the  inner  ear.  The  pinna  may  be  now  examined  on  the  left  side 
of  the  head ;  but  the  anatomy  of  the  meatus  will  be  described  with 
the  ear  (p.  739). 

The  pinna,  or  auricle^  is  an  uneven  piece  of  yellow  fibro-cartilage,  Textore  and 
which  is  covered  with  integument,  and  is  fixed  to  the  margin  of  the  p^JSa? 
meatus  auditorius  extemus.    It  is  of  an  oval  form,  with  the  margin 
folded  and  the  larger  end  placed  upwards. 
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The  surface  next  tlie  head  is  generally  convex  ;  but  the  oppoaite 
is  excavated,  and  preBcnte  the  undermentioned  elevations  and  de- 
pressions. In  the  centre  is  a  deep  hollow  named  coitcha,  which  in 
wide  almve  but  narrow  below ;  it  conducts  to  the  meatus  auditorius. 
In  front  of  the  narrowed  part  of  the  hollow  is  a  projection  of  a 
triangular  ehape — the  iragua,  which  has  some  hnira  on  the  under 
surface  ;  and  on  the  opposite  side  of  the  same  narrow  end,  rather 
below  the  level  of  the  tragus,  is  placed  anotlier  projection, — -the 
aniitragui. 

The  round  rim-like  margin  of  the  ear,  which  extends  into  the 
concha,  is  called  the  htlix  ;  an<l  the  depresBioii  internal  to  it  is  the 
groove  or  foiia  of  the  helix.    Within  the  helix,  lietween  it  and  the 


concha,  is  the  large  eminence  of  the  antihelix,  which  presents  at  its 
upper  part  a  well-marked  depression,  the/ossa  of  the  antihelix. 

Inferiorly  the  external  ear  is  terminated  by  a  soft  pendulous  part, 
the  lobule. 

The  special  mtisclea  of  Ike  pinna,  which  extend  from  one  part  of 

r.  the  cartilage  to  another,  are  very  thin  and  pale.  Five  small  muscles 
are  to  be  recognised ;  and  these  receive  their  names  for  the  moat 
part  from  the  several  eminences  of  the  external  ear. 

<l      DiiiKtion.    In  seeking  the  small  auricular  muscles,  let  the  integu- 

*"  ments  be  removed  only  over  the  spot  where  each  .muscle  is  said  to 
be  placed.  A  sharp  knife  and  a  good  liglit  are  necessary  for  the 
display  of  the  muscular  fibres.  Occasionally  the  dissector  will  not 
find  one  or  more  of  the  number  described  below. 

!       The  mutcle  of  the  tragaa  (fig.  8  ')  is  always  found  on  the  external 

aspect  of  tlie  process  from  which  it  takes  its  name.     The  fibres  are 

short,  oblique,  or  transverse,  and  extend  from  the  outer  to  the  inner 

part  of  the  tragus. 

The  miuch  of  the  anUlragut  (fig.  8')  is  the  best  marked  of  all. 

*  Mimcles  on  the  ooter  snrfacc  of  the  eU'  «&rti1t^,  I.  Mmcle  of  the 
tngai.  2.  Huscle  of  the  ontitngos.  3.  Lkrge  muscle  of  the  helix,  t.  Small 
moscle  of  the  helix. 

Muscles  on  the  inner  inifice  of  the  ear  cartilage.  6.  T^uuverse  mnscle. 
7.  Otjiqua  muscle  (Tod)  loiiietiines  Men. 
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It  arises  from  the  outer  part  of  the  antitragus,  and  the  fibres  are 
directed  upwards  to  be  inserted  into  the  pointed  extremity  of  the 
antihelix. 

The  small  muscle  of  the  helix  (fig.  8,  *)  is  often  indistinct  or  One  on  root 
absent.     It  is  placed  on  the  part  of  the  rim  of  the  ear  that  extends  *''^®^*^ 
into  the  concha. 

The  large  muscle  of  the  helix  (fig.  8, ')   arises  above  the  small  Another.on 
muscle  of  the  same  part,  and  is  inserted  into  the  front  of  the  helix, 
where  this  is  about  to  curve  backwards.    It  is  usually  present. 

The  transverse  muscle  of  the  auricle  (fig.  8, ')  forms  a  wide  layer,  And  one  at 
which  is  situate  at  the  back  of  the  ear  in  the  depression  between  c^ciuu 
the  helix  and  the  convexity  of  the  concha.    It  arises  from  the  con- 
vexity of  the  cartilage  forming  the  concha,  and  is  inserted  into  the 
back  of  the  helix.    The  muscle  is  mixed  with  much  fibrous  tissue, 
but  it  is  well  seen  when  that  tissue  is  removed. 

Actions.   These  muscles  are  said  to  alter  slightly  the  condition  of  Use. 
the  outer  ear ;  the  muscles  of  the  helix  assisting,  and  those  of  the 
tragus  and  antitragus  retarding  the  passage  of  sonorous  undulations 
to  the  meatus. 

Dissection.   The  pinna  may  now  be  detached  by  cutting  it  close  Clean  the 
to  the  bone.    When  the  integuments  are  entirely  taken  o£P,  the  ^"***8®- 
cartilage  of  the  pinna  will  be  apparent ;    but  in  removing  the 
integuments,  the  lobule  of  the  ear,  which  consists  only  of  skin  and 
fat,  will  disappear  as  in  fig.  8. 

The  cartilage  of  the  pinna  (fig.  8)  resembles  much  the  external  Cartilage 
ear  in  form,  and  presents  nearly  the  same  parts.     The  rim  of  the  of™ternai 
helix  subsides  posteriorly  in  the  antihelix  about  the  middle  of  the  «""• 
pinna  ;  whilst  anteriorly  a  small  process  projects  from  it,  and  there 
is  a  fissure  near  the  projection.      The  antihelix  is  divided  about  pendent 
two-thirds  down  into  two  pieces ;  one  of  these  is  pointed,  and  is  ^°  ^"^"^  ^' 
joined  by  the  helix,  the  other  is  continued  into  the  antitragus.     On 
the  posterior  aspect  of  the  concha  is  a  strong  vertical  process  of 
cartilage. 

Inferiorly  the  cartilage  is  fixed  to  the  margin  of  the  external  *»<!  at  upper 
auditory  aperture  in  the  temporal  bone,  and  forms  a  portion  of  the  m^tus. 
meatus  auditorius ;  but  it  does  not  give  rise  to  a  complete  tube,  for 
at  the  upper  and  outer  part  that  canal  is  closed  by  fibrous  tissue. 

In  the  piece  of  cartilage  forming  the  outer  end  of  the  meatus  ita  flasures. 
are  two  fissures  (Santorini) :  one  is  at  the  base  of  the  tragus,  the 
other  passes  from  before  backwards. 

Some  ligaments  connect  the  pinna  with  the  head,  but  others  pass  Ligaments : 
from  one  point  to  another  of  the  cartilage. 

The  external  ligaments  are  condensed  bands  of  fibrous  tissue,  and  external ; 
are  two  in  number,  anterior  and  posterior.    The  anterior  fixes  the 
fore  part  of  the  helix  to  the  root  of  the  zygoma.    The  posterior 
pauses  from  the  back  of  the  concha  to  the  mastoid  process.    The 
chief  special  ligament  crosses  the  interval  between  the  tragus  and  special. 
the  helix,  and  completes  the  tube  of  the  auditory  meatus. 

The  FACIAL  NERVE  (portio  dura,  fig.  9)  or  the  seventli  cranial  Outline  of 
nerve,  confers  contractility  on  the  muscles  of  the  face.    Numerous  ^^^^  nerve, 
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communications  take  place  between  it  and  the  fifth  nerve ;  the 
chief  of  these  are  found  above  and  below  the  orbit,  and  over  the 
side  of  the  lower  jaw. 

ryUaection,  The  facial  nerve  is  to  be  displayed  on  the  right  side 
of  the  face  if  there  is  time  sufficient  before  the  body  is  turned, 
otherwise  it  is  to  be  omitted  for  the  present  (see  p.  1).  Some  of  the 
nerve  is  concealed  by  the  parotid  gland,  but  the  greater  part  is 
anterior  to  the  glandular  mass. 

To  expose  the  ramifications  of  the  nerve  beyond  the  parotid 
gland,  raise  the  skin  from  the  face  in  the  same  manner  as  on  the 
left  side.  The  different  branches  are  then  to  be  sought  as  they 
escape  from  beneath  the  anterior  border  of  the  gland,  and  are  to  be 
followed  forwards  to  their  termination. 

The  highest  branches  to  the  temple  have  been  already  partly 
dissected  above  the  zygomatic  arch  ;  and  their  junction  with  the 
temporal  branch  of  the  superior  maxillary  and  the  supra-orbital 
nerve  has  been  seen.  Other  still  smaller  branches  are  to  be  traced 
to  the  outer  part  of  the  orbit,  where  they  enter  the  eyelids  and  com- 
municate with  the  other  nerves  in  the  lids  ;  as  these  cross  the 
malar  bone,  a  junction  is  to  be  found  with  the  subcutaneous  malar 
nerve  of  the  fifth. 

With  the  duct  of  the  parotid  are  two  or  more  large  branches, 
which  are  to  be  followed  below  the  orbit  to  their  junction  with  the 
infra-orbital,  nasal,  and  infra-trochlear  nerves. 

The  remaining  branches  to  the  lower  part  of  the  face  are  smaller 
in  size.  One  joins  with  the  buccal  nerve  at  the  lower  part  of  the 
buccinator  muscle ;  and  one  or  two  others  are  to  be  traced  forwards 
to  the  lower  lip,  and  to  the  labial  branch  of  the  inferior  dental 
nerve. 

To  follow  backwards  the  trunk  of  the  nerve  through  the  gland^ 
the  integuments  should  be  taken  from  the  surface  of  the  parotid  as 
on  the  other  side,  and  the  gland  should  be  removed  piece  by  piece. 
In  this  proceeding  its  small  branches  of  communication  with  the 
great  auricular  nerve,  and  the  deep  branches  from  it  to  the  auriculo- 
temporal nerve  (of  the  fifth),  are  to  be  sought. 

Lastly,  the  first  small  branches  of  the  facial  to  the  ear  and  the 
digastric  and  stylo-hyoid  muscles,  are  to  be  looked  for  close  to  the 
base  of  the  skull  before  the  nerve  enters  the  parotid. 

The  Nerve  outside  the  Skull  (fig.  9,**).  The  nerve  issues 
from  the  stylo-mastoid  foramen,  after  traversing  the  aqueduct  of 
Fallopius,  and  furnishes  immediately  the  three  following  small 
branches : — 

The  posterior  auricular  branch  (fig.  9,  *)  turns  upwards  in  front 
of  the  mastoid  process,  where  it  communicates  with  an  offset  of  the 
great  auricular,  and  is  said  to  be  joined  by  a  branch  to  the  ear 
from  the  pneumo-gastric  (cranial)  nerve  ;  it  ends  in  auricular  and 
mastoid  offsets  (p.  8). 

The  branch  to  the  digastric  muscle  arises  generally  in  conmion 
with  the  next  It  is  distributed  by  many  ofBsets  to  the  posterior 
belly  of  the  muscle  near  the  skull. 


FACIAL  NERVE.  S! 

The  branch  to  the  ttyh-hyoidrvt  ia  a  long  slender  nen-e,  which  ^Y"?  *? 
ifl  directed  inwards,  and  enters  its  muscle  abont  the  middle.     Tliia  daiu. 
branch  commnnicateB  with  the  eympathetic  neire  on  the  external 
cvotid  wterj', 

Ab  soon  as  the  facial  nerve  has  given  off  those  branches,  it  is  iMTfaton 


Fig.  « .• 


directed  forwards  through  the  gland,  and  divides  near  the  romuH  of 
the  jaw  into  two  large  trunis — teroporo'facial  and  cervico-facial. 

The  TEMPOEO-KACIAL  TBUNK  fumisheB  offsets  to  the  side  of  the  Theuppo- 
bead  and  face,  whose  ramificationB  eitend  as  low  as  the  comer  of  {|^ 
the  mouth.    As  this  tnmk  crosaes  over  the  external  carotid  artery, 

'  CataMoni  biaiielica  at  titt  fittli  •aem  in  the  face.  7.  Nual  Derre. 
8.  InfaS'trocUMr.  6.  Sub-cutwicoiu  nulv.  11.  Infcs-orbilBl.  12.  BoocaL 
13.  labial  ol  inferior  dental.  IE.  Facial  or  leTentli  cranial  nerve,  sending 
bock  th«  poaterior  aoriciilar  branch,  4,  and  fonraids  iti  nnmecooi  abets  to 
joiD  the  bianebM  of  the  fifth  nene  aboie  enumerated. 
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it  sends  downwards  branches  to  join  the  auriculo-temporal  portion 
of  the  inferior  maxillary  nerve  ;  and  in  front  of  the  ear  it  gives 
some  filaments  to  the  tragus  of  the  pinna.  Three  sets  of  terminal 
branches,  temporal,  malar,  and  infra-orbital,  are  derived  from  the 
temporo-facial  piece. 

Tlie  temporal  branches  ascend  obliquely  over  the  zygomatic  arch 
to  enter  the  orbicular  muscle,  the  comigator  supercilii,  and  the 
anterior  belly  of  the  occipito-frontahs ;  they  are  united  with  offsets 
of  the  supra-orbital  nerve  (*).  The  attrahens  aurem  muscle  receives 
a  branch  from  this  set ;  and  a  junction  takes  place  above  the 
zygoma  with  the  temporal  branch  of  the  superior  maxillaiy 
nerve  (*^). 

The  malar  branches  are  directed  to  the  outer  angle  of  the  orbit, 
and  are  distributed  to  the  orbicularis  muscle.  In  the  eyelids  com- 
munications take  place  with  the  palpebral  filaments  of  the  fifth 
nerve  ;  and  near  the  outer  part  of  the  orbit,  with  the  small  sub- 
cutaneous malar  branch  of  the  superior  maxillary  nerve  (•). 

The  infra-orbital  branches  are  larger  than  the  rest,  and  are 
furnished  to  the  muscles  and  the  integument  between  the  eye  and 
mouth.  Close  to  the  orbit,  and  beneath  the  elevator  of  the  upper 
lip,  a  remarkable  communication — infra-orbital  plexus^  is  formed 
between  these  nerves  and  the  infra-orbital  branches  of  the  superior 
maxillary  (").  After  crossing  the  branches  of  the  fifth  nerve,  some 
small  offsets  of  the  facial  nerve  pass  inwards  to  the  side  of  the 
nose,  and  others  upwards  to  the  inner  angle  of  the  orbit,  to  supply 
the  muscles,  and  to  join  the  nasal  (')  and  infra-trochlear  (*)  branches 
of  the  ophthahnic  nerve. 

The  CERVico-FACiAL  is  smaller  than  the  other  trunk,  and  distri- 
butes ner\'es  to  the  lower  part  of  the  face  and  the  upper  part  of  the 
neck.  Its  highest  branches  join  the  lowest  offsets  of  the  temporo- 
facial  nerve,  and  thus  complete  the  network  on  the  face,  Tliis 
trunk,  whilst  in  the  parotid,  gives  twigs  to  the  gland,  and  is  united 
with  the  great  auricular  nerve.  The  terminal  branches  distributed 
from  it  are,  buccal,  supra-maxillary,  and  infra-maxillary. 

The  buccal  branches  pass  forwards  towards  the  angle  of  the 
mouth,  giving  offsets  to  the  buccinator  muscle,  and  terminate  in 
the  orbicularis  oris.  On  the  buccinator  they  join  the  branch  (") 
of  the  inferior  maxillary'  nerve  to  that  muscle. 

The  sujyra-maxillary  branches  course  inwards  above  the  base  of 
the  lower  jaw  to  the  middle  fine  of  the  chin,  and  supply  the 
muscles  and  the  integument  between  the  chin  and  mouth.  In 
their  course  to  the  middle  line  the  branches  of  the  facial  join 
beneath  the  depressor  anguli  oris  offsets  of  the  labial  branch  of  the 
inferior  dental  nerve  ("). 

The  infra-maxillary  branches  lie  below  the  jaw,  and  are  dis- 
tributed to  the  upper  part  of  the  neck.  The  anatomy  of  these 
ner\'es  will  be  given  with  the  dissection  of  the  anterior  triangle  of 
the  neck  (p.  59). 
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Section  IV. 

DISSECTION   OF   THE   ORBIT. 

Directicns.  The  orbit  should  be  learnt  on  that  side  on  which  the 
muscles  of  the  face  have  been  seen. 

Pontion.    In  the  examination  of  that  cavity  the  head  is  to  be  P<>«ition  of 
placed  in  the  same  position  as  for  the  dissection  of  the  sinuses  of  *^*  ^°*^ 
the  base  of  the  skull. 

Dissection,  For  the  display  of  the  contents  of  the  orbit,  it  will  be  How  to  open 
necessary  to  take  away  the  cotton  wool  from  beneath  the  eyelids,  ^th  «aw 
To  remove  the  bones  forming  the  roof  of  the  space,  two  cuts  may 
be  made  ^ith  a  saw  through  the  margin  of  the  orbit,  one  being 
placed  at  the  outer,  the  other  near  the  inner  angle  of  the  cavity  ; 
and  these  should  be  continued  backwards  with  a  chisel,  along  the  chisel, 
roof  of  the  orbit,  so  as  to  meet  near  the  optic  foramen.    The  piece 
of  bone  included  in  the  incisions  is  now  to  be  tilted  forwards,  but  is 
not  to  be  taken  away. 

Afterwards  the  rest  of  the  roof  of  the  orbit,  which  is  formed  by  *"<^  ^°® 
the  small  wing  of  the  sphenoid  bone,  is  to  be  cut  away  with  the 
bone  forceps,  except  a  narrow  ring  around  the  optic  foramen  ;  and 
any  overhanging  bone  on  the  outer  side,  which  may  interfere  \\nth 
the  dissection,  may  be  likewise  removed.  During  the  examination 
of  the  cavity  the  eye  is  to  be  pulled  gently  forwards. 

The  periosteum  of  the  orbit,  which  has  been  detached  from  the  Periosteum 
bone  in  the  dissection,  surrounds  the  contents  of  the  orbital  cavity,  *^'<*^^*^ 
and  joins  the  dura  mater  of   the  brain  tlirough  the  sphenoidal 
fissure.     It  encases  the  contents  of  the  orbit  like  a  sac,  and  adheres 
bnt  loosely  to  the  bones.    Apertures  exist  posteriorly  in  the  mem-  Aiiertiire« 
brane  for  the  entrance  of  the  different  nerves  and  vessels ;   and 
laterally  prolongations  of  the  periosteum  accompany*  the  vessels 
and  nerves  leaving  the  cavity. 

Dissection.  The  periosteum  is  next  to  be  divided  along  the  middle  Open 
of  the  orbit,  and  to  be  taken  away.    After  the  removal  of  a  little  i*®"^^*^"™* 
fat,  the  following  nerves,  vessels,  and  muscles  come  into  view  ;  but 
it  is  not  needful  to  remove  much  of  the  fat  in  this  stage  of  the 
dissection. 

The  frontal  nerve  and  the  supra-orbital  vessels  lie  in  the  centre  ;  Position  of 
the  lachrymal  nerve  and  vessels  close  to  the  outer  wall  ;  and  tlie  JJvity." 
small  fourth  nerve  at  the  back  of  the  orbit :  all  these  nerves  enter 
the  cavity  above  the  muscles.  The  superior  oblique  muscle  is  re- 
cognised by  the  foiurth  nerve  entering  it :  the  levator  palpebral  and 
superior  rectus  lie  beneath  the  frontal  nerve  ;  and  the  external 
rectus  is  partly  seen  below  the  lachrymal  nerve.  In  the  outer  part 
of  the  orbit,  near  the  front,  is  the  lachrymal  gland. 

The  frontal  and  laclu-ymal  nerves  should  be  followed  forwards  Trace  super. 
to  their  exit  from  the  orbit,  and  backwards  with  the  fourth  nerve,  ^^^  nerves. 
through   the   sphenoidal   fissure,   to   the   wall   of  the   cavernous 
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sinus.  In  tracing  them  back,  it  will  be  expedient  to  remove  the 
projecting  clinoid  process,  should  this  still  remain';  and  some 
care  will  be  required  to  follow  the  lachrymal  nerve  to  its  com- 
mencement. 

Contents  of  the  orbit  The  eyeball  and  the  lachrymal  gland,  and 
a  great  quantity  of  granular  fat,  are  lodged  in  the  orbit.  Con- 
nected with  the  eye  are  six  muscles — four  straight  and  two 
oblicjue  ;  and  there  is  also  an  elevator  of  the  upper  eyelid  in  the 
cavity. 

The  nerves  in  this  small  space  are  numerous,  viz.  the  second, 
third,  fourth,  ophthalmic  of  the  fifth,  and  the  sixth,  together  with 
the  small  temporo-malar  branch  of  the  superior  maxillary  nerve, 
and  offsets  of  the  sympathetic  ;  their  general  distribution  is  as 
follows  : — The  second  nerve  penetrates  the  eyeball ;  the  third  is 
furnished  to  all  the  muscles  of  the  cavity  but  two  ;  the  fourth 
enters  the  superior  oblique  (one  of  the  two  excepted)  ;  and  the 
sixth  is  spent  in  the  external  rectus  muscle.  The  fifth  nerve 
supplies  some  filaments  to  the  eyeball  with  the  sympathetic,  but 
the  greater  number  of  its  branches  pass  through  the  orbital  cavity 
to  the  face.  The  ophthalmic  vessels  are  also  contained  in  the 
orbit. 

The  lach'njmal  gland  (fig.  10,  F)  secretes  the  tears,  and  is  situate 
in  the  hollow  on  the  inner  side  of  the  external  angular  process  of 
the  frontal  bone.  It  is  of  a  lengthened  form,  something  like  an 
almond,  and  lies  across  the  eye.  From  its  anterior  part  a  thin 
accessory  piece  projects  beneath  the  upper  eyelid.  The  upper 
surface  is  convex,  and  in  contact  with  the  periosteum,  to  which  it 
is  connected  by  fibrous  bands  that  constitute  a  ligament  for  the 
gland ;  the  lower  surface  rests  on  the  eyeball  and  the  external 
rectus  muscle. 

In  itructure  the  lachrymal  resembles  the  salivary  glands;  and 
its  very  fine  ducts,  from  eight  to  twelve  in  number,  open  by  as 
many  apertures  in  a  semicircular  line  on  the  inner  aspect  of  the 
upper  eyelid  towards  the  outer  canthus. 

The  FOURTH  NERVE  (fig.  10,  *)  is  the  most  internal  of  the  three 
nerves  entering  the  orbit  above  the  muscles.  After  reaching  this 
space,  it  is  directed  inwards  to  the  superior  oblique  muscle,  which 
it  pierces  at  the  orbital  sxudEace, — the  rest  of  the  nerves  of  the 
muscles  except  one  entering  the  ocular  surface. 

The  OPHTHALMIC  TRUNK  of  the  fifth  nerve  (fig.  10,  p.  18),  as  it 
approaches  the  sphenoidal  fissure,  furnishes  from  its  inner  side  the 
nasal  branch,  and  then  divides  into  the  frontal  and  lachrymal 
branches  ;  the  former  passes  into  ^the  orbit  between  the  heads  of 
the  external  rectus,  but  the  other  two  lie,  as  before  said,  above  the 
muscles. 

The  frontal  nerve  (fig.  10,  ^  is  close  to  the  outer  side  of  the 
fourth  as  it  enters  the  orbit,  and  is  much  larger  than  the  lachrymal 
branch.  In  its  course  to  the  forehead  the  nerve  lies  along  the 
middle  of  the  orbit,  and  supplying  anteriorly  a  supra-trochlear 
branch  (*),  leaves  that  cavity  by  the  supra-orbital  notch.    Taking 
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the  name  lupra-orbUal,  it  ascende  on  the  forehead,  and  supplies  the 
externa)  part  of  the  head  (p.  6). 

Viliilst  :n  the  notch  the  nerve  gives  palpebral  filamenta  tn  the  paip«bni 
upper  lid.  BUmmu. 

The  tupra-trockUar  hranch  (*)  passes  inwards  above  the  pullej  Bnoch 
of  the  upper  oblique  muscle,  and  leaves  the  orbit  to  end  in  thepuu,^. 
ej-pliil  and  forehead  (p.  7).    Before  the  nerve  turns  round  the 


Fig.  10." 


Achrynul  ^ 


margiQ  of  the  frontal  hone,  it  scnda  downwards  a  branch  of  c< 
munication  to  the  infra-trochlear  branch  of  the  nnsal  nerve.    ] 
qaentlj  there  arc  two  supra-trochlear  branches  ;  in  such  h 
one  arise*  near  tlis  back  of  the  orbit. 

The   Utekrymal  nerre   (fig.  10,  ')   after   entering  the   orbit  ii 
separate  tube  of  the  dura  mater,  is  directed  for«-ardB  in  the  outer  "' 
part  of  the  cavity,  and  beneath   the   lachrymal  gland  to  tlic  upper  bi 
eyelid,  where  it  pierces  the  palpebral  ligament,  and  is  distributed  ">«iw; 
to  the  structures  of  the  lid. 

The  nerve  furnishes  branchei  to  the  lachrymal  glnnd  ;  and  nearastftiijuin 

•  Fiirt  Ti«»  of  Uis  orbit  (lUartrations  of  Dissectiona).     Muida  .-—a.  8u-  ™'""»^- 
pcrioT   abilqne.     b.   Lerktor  [alpebm.     a.    Extfim&l  ractut.      d.    Sapcrior 
rectoa.     r.  lAGliT;m&l  glaiuL     Nrrvti  :—l.  yourth.     2.  Frontal.    3,   Lachrr- 
naL    i.  8npt«-t[ocliltaT.     6.  Ofhet  of  UehiTiiuil  to  join  temporo-malar. 
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the  gland  it  sends  downwards  one  or  two  small  filaments  (*)  to 
join  the  temporo-malar  or  orbital  branch  of  the  superior  maxillary 
nerve.  Occasionally  it  has  a  communicating  filament  behind  witli 
the  fourth  nerve. 

The  nasal  iierve  is  not  visible  at  this  stage  of  the  dissection  :  it 
will  be  noticed  afterwai'ds  in  p.  43. 

Dissection,  Divide  the  frontal  nerve  about  its  middle,  and  throw 
the  ends  forwards  and  backwards  :  by  raising  the  posterior  piece  of 
the  nerve,  the  separate  origin  of  the  nasal  branch  from  the 
ophthalmic  trunk  will  appear.  Tlie  lachrymal  nerve  may  remain 
uncut. 

The  LEVATOR  PALPEBR^  suPERiORis  (fig.  10,  B)  is  the  most 
superficial  muscle,  and  is  attached  posteriorly  to  the  roof  of  the 
orbit  in  front  of  the  optic  foramen.  The  muscle  widens  in  front, 
and  bends  downwards  in  the  eyelid  to  be  inserted  by  a  wide  tendon 
into  the  front  of  the  tarsal  cartilage. 

By  one  surface  the  nmscle  is  in  contact  with  the  frontal  nerve 
and  the  periosteum  ;  and  by  the  other  with  the  superior  rectus 
muscle.  If  it  is  cut  across  about  the  centre  a  small  branch  of  the 
third  nerve  will  be  seen  entering  the  posterior  half  at  the  under 
siudEace. 

Action.  The  lid- cartilage  is  made  to  glide  upwards  over  the  ball 
by  this  muscle,  so  that  the  upper  edge  is  directed  back  and  the 
lower  forwards,  the  teguments  of  the  lid  being  drawn  inwards  at 
tlie  same  time.  If  the  eyeball  is  directed  down,  the  movement  of 
the  lid  is  less  free,  because  the  conjunctiva  is  put  on  the  stretch. 

The  RECTUS  SUPERIOR  (fig.  10,  ^)  is  the  upper  of  four  muscles 
that  he  around  the  globe  of  the  eye.  It  arises  from  the  upper 
part  of  the  optic  foramen,  and  is  connected  with  the  other  recti 
muscles  around  the  optic  nerve.  In  front  the  fleshy  fibres  end  in 
a  tendon,  which  is  inserted j  like  the  other  recti,  into  the  sclerotic 
coat  of  the  eyeball  about  a  quarter  of  an  inch  behind  the  trans- 
parent cornea. 

Tlie  under  surface  of  the  muscle  is  in  contact  with  the  globe  of 
the  eye,  and  with  some  vessels  and  ner>'es  to  be  afterwards  seen  ; 
the  other  surface  is  covered  by  the  preceding  muscle.  The  action 
of  the  muscle  will  be  given  with  the  other  recti  (p.  47). 

The  SUPERIOR  OBLIQUE  MUSCLE  (fig.  10,  ^)  is  thin  and  narrow,  and 
passes  through  a  fibrous  loop  at  the  inner  angle  of  the  orbit  before 
reaching  the  eyeball.  The  muscle  arises  beliind  from  the  inner 
part  of  the  optic  foramen,  and  ends  anteriorly  in  a  rounded  tendon, 
which,  after  passing  through  the  loop  referred  to  (fig.  11)  is  reflected 
backwards  and  outwards  between  the  superior  rectus  and  the  globe 
of  the  eye,  and  is  inserted  into  tlie  sclerotic  coat  behind  the  middle 
of  the  ball. 

Tlie  fourth  nerve  is  supplied  to  the  orbital  surface  of  the  muscle, 
and  the  nasal  nerve  lies  below  it.  The  thin  insertion  of  the  muscle 
hes  between  the  superior  and  the  external  rectus,  and  near  the 
tendon  of  the  inferior  obHque. 

The  pulley y  or  trochlea  (fig.   11),  is   a  fibro-cartilaginous  ring 
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nearly  a  quarter  of  an  inch  wide,  wliich  is  attached  hj  fibrous 
tissue  to  the  depression  of  the  frontal  bone  at  the  inner  angle  of 
the  orbit.  A  fibrous  layer  is  prolonged  from  the  margins  of  the 
pulley  on  the  tendon  ;  and  a  synovial  membrane  lines  the  ring,  to 
facilitate  the  movement  of  the  tendon  through  it.  To  see  the 
synovial  membrane  and  the  free  motion  of  the  tendon,  this  pro- 
longation may  be  cut  away. 

For  the  use  of  the  muscle,  see  the  description  of  the  inferior  Use. 
oblique,  p.  49. 

Dissection.  The  superior  rectus  muscle  is  next  to  be  divided  Dissection. 
about  the  middle  and  turned  backwards  (fig.  11),  when  a  branch 
of  the  third  nerve  to  its  under  surface  will  be  found.  At  the  same 
time  the  nasal  nerve  and  the  ophthalmic  artery  and  vein  will  come 
into  view  as  they  cross  inwards  above  the  optic  nerve :  these  should 
be  traced  forwards  to  the  inner  angle,  and  backwards  to  the  pos- 
terior part  of  the  orbit. 

By  taking  away  the  fat  between  the  optic  nerve  and  the  external  To  find  len- 
rectus,  at  the  back  of  the  orbit,  the  student  will   find  easily  fine  ^jJingUon, 
nerve-threads  (cihary)  with  small  arteries  lying  along  the  side  of 
the  optic  nerve  ;  and  by  tracing  these  ciliary  nerves  backwards, 
they  will  guide  to  the  small  lenticular  ganglion  (the  size  of  a  pin*8 
head)  and  its  branches.   The  dissector  should  find  then  two  branches  and  offsets. 
from  the  nasal  and  third  nerves  to  the  ganglion  ;  the  nasal  branch 
is  slender,  and  enters  the  ganglion  behind,  and  that  of  the  tliird 
nerve,  short  and  thick,  joins  the  lower  part. 

Lastly,  the  student  should  separate  from  one  another  the  nasal,  Separate 

.  .  nerves. 

third,  and  sixth  nerves,  as  they  pass  between  the  heads  of  the 
external  rectus  muscle  into  the  orbit. 

The  THIRD  NERVE  is  placed  highest  in  the  wall  of  the  cavernous  Third  nerve 
sinus  (fig.  4,  ')  ;  but  at  the  sphenoidal  fissure   it  descends  below 
the  fourth,  and  the  two  superficial  branches  (frontal  and  lacliry- 
mal)  of  the  ophthalmic  nerve.     It  comes  into   the  orbit  between  as  it  enters 
the  heads  of  the  outer  rectus,  having  previously  divided  into  two  <*'"^*t* 
parts. 

The  upper  piece  (fig.  11,  *),  the  smallest  in  size,  ends  in  theitsupi)er 
under  surface  of  the  levator  palpebrse  and  superior  rectus  muscles.     "^"^  *' 

The  lower  piece  supplies  some  of  the  other  muscles,  and  will  be  lower 
dissected  afterwards  (p.  47).  ^"^^^ 

The  nasal  branch  of  the  ophthalmic  nerve  (fig.  11,  *)  enters  the  Nasal  nerve. 
orbit  between  the  heads  of  the  rectus,  lying  between  the  two  parts 
of  the  third  nerve.     In  the  orbit  the  nerve  is   directed  obliquely 
inwards  to  reach  the  anterior  of  the  two  foramina  in  the  inner 
wall.     Passing  through  this  aperture  with  the  anterior  ethmoidal  ^,f"®™L 
(nasal)  artery,  the  nerve  appears  in  the  cranium  at  the  outer  margin  tiie  flwc. 
of  the  cribriform  plate  of  the  ethmoid  bone.     Finally,  it  enters  the 
nasal  cavity  by  an  aperture  at  the  front  of  the  cribriform  plate  ;  ^/« 

and  after  passing  beliind  the  nasal  bone,  it  is  directed  outwards 
between  that  bone  and  the  cartilage,  to  end  on  the  outer  side  of 
the  nose. 

In  the  orbit  the  nasal  crosses  over  the  optic  nerve,  but  beneath  In  the  orbit 
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the  superior  rectna  and  levator  palpebrtc  muscleB,  and  lieB  afterwards 
helow  tlie  superior  olilique  ;  in  this  port  of  its  course  it  fumiBhee 
tile  following  branchet ; — 

Bmehei  'nic  branck  to  llu  lenticular  ganglion  (*)  is  about  half  an  incli  long 

teiXniir "'  "■^'^  ^^''J'  slender,  and  nriaes  as  soon  as  the  nerve  comes  into  the  orbit : 

eugUon.       this  is  the  long  root  of  the  lenticular  ganglion. 

^^  dltory  Xoiij;  Miary  branche».  As  the  nasal  crosBPS  the  optic  nerve,  it 
''  *^     sifpplies  two  or  more  ciliory  branches  (fig.  11)  to  the  eyeball. 


Fig.  1 


These  lie  on  the  inner  side  of  the  optic,  and  join  the  ciliary  branches 
of  the  lenticular  ganglion. 

The  infra-trochUar  branch  (-)  ariacH   as  the  nasal  nerve  is  obont 
"■  to  leave  the  cavity,  and  is  directed   forwards   below  the  pulley  of 
the  superior  oblique  muscle,  to  end   in  the   upper  eyelid,  the  con- 
junctiva, and  the  side  of  ttie  nose.     Before  this  branch  leares  the 
orbit  it  receives  an  offset  of  communication  from  the  supra-troch- 

•  Second  view  rf  the  orbit  (lUaatntiDui  of  KMections).  Mutda : — 
A.  Snpariar  abllqne.  B.  Laratot  palpebm  anJ  apper  i«ctu«  thravu  back  to- 
gatber.  c.  ExMnial  rectae.  D.  Fon  part  of  ujiper  rectus,  v.  LichiTnial 
gland.  Nerva  ;—'l.  Kasiil  nerre  bcginaing  oatdide  the  orbit.  2.  lU  iafra- 
trocblear  bianch.  S.  LeDticulai  guigliini  ; — i.  iti  braach  to  the  third  oerra  ; 
G.  iti  bruich  (too  Ut)^)  to  the  nasal  nerve.  7.  Itraach  of  third  to  iaferior 
oblique  mmcle.  7.  Ciliary  branches  of  the  niul  nerra.  8.  Upper  branch  of 
the  third.    9.  Sixth  Derve.     10.  Third  nerre,  oatnde  the  orbit. 
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In  the  nose  (fig.  34).    Whilst  in  the  nasal  cavity  the  nerve  fur-  Nasal  nenre 
nishes  branches  to  the  lining  membrane  of  the  septum  narium  *°  *^®  "°'*' 
and  outer  wall ;  these  will  be  subsequently  referred  to  with  the 
nerves  of  the  nose  (p.  143). 

Termination  of  the  nasal  nerve  (fig.  9).    After  the  nerve  becomes  and  in  the 
cutaneous  on  the  side  of  the  nose,  as  seen  in  the  dissection  of  the  ^^ 
facial  nerve  (p.  36),  it   descends   beneath  the  compressor  naris 
muscle,  and  ends  in  the  integuments  of  the  wing  and  tip  of  ^e 
nose. 

The    OPHTHALMIC    Or  LENTICULAR   GANGLION    of    the   Sympathetic  Lenticular 

nerve  (fig.  11,  ')  is  a  small  romid  body,  of  the  size  of  a  pin's  head,  8»n«i>on- 
and  of  a  slight  red  colour.    It  is  placed  at  the  back  of  the  orbit  Situation. 
between  the  optic  nerve  and  the  external  rectus,  and  commonly  on 
the  outer  side  of,  and  close  to  the  ophthalmic  artery.     By  its  pos-  Connee- 
tenor  part  the  ganglion  has  branches  of  communication  with  other  **^°*' 
nerves  (its  roots)  ;  and  from  the  anterior  part  proceed  the  ciliary 
nerves  to  the  eyeball.    The  ganglion  communicates  with  sensory, 
motory,  and  sympathetic  nerves. 

The  offsets  of  communication  are  three  in  number.    One,  the  long  Three  roots : 
root  (*),  is  the  branch  of  the  nasal  nerve  before  noticed,  which  joins  long, 
the  superior  angle.     A  second  branch  of  considerable  thickness 
(sJufrt  root  *)  passes  from  the  inferior  angle  to  join  the  branch  of  short, 
the  third  nerve  that  supplies  the  inferior  oblique  muscle.     And  the 
third  root  is  derived  fi'om  the  sympathetic  (the  cavernous  plexus),  and  sym- 
either  in  union  with  the  long  root,  or  as  a  distinct  branch  to  the  P****®*^^. 
posterior  border  of  the  ganglion. 

Branches,  The  short  ciliary  nerves  (fig.  11)  are  ten  or  twelve  in  Cilianr 
namber,  and  are  collected  into  two  bundles,  which  leave  the  upper  toeyebSL 
and  lower  angles  at  the  front  of  the  ganglion.  In  the  upper  bundle 
are  four  or  five,  and  in  the  lower,  six  or  seven  nerves.  As  they 
extend  along  the  optic  nerve  to  the  eyeball  they  occupy  the  outer 
and  under  parts,  and  communicate  with  the  long  ciliary  branches  of 
the  nasal  nerve. 

The  OPHTHALMIC  ARTERY,  a  branch  of  tlie  internal  carotid,  is  Ophthalmic 
transmitted  into  the  orbit  through  the  optic  foramen.    At  first  the  *rteryi 
vessel  is  outside  the  optic  nerve,  but  it  then  courses  inwards,  over 
or  under  the  nerve,  to  the  inner  angle  of  the  orbit,  where  it  ends 
in  a  nasal  branch  (external)  on  the  side  of  the  nose  (fig.  17,  **),  and  in  the  orbit 
anastomoses  with  the  angular  and  nasal  branches  of  the  facial. 

The  branches  of  the  artery  are  numerous,  though  inconsiderable  Branches. 
in  size,  and  may  be  arranged  in  three  sets : — one  arising  outside 
the  optic  nerve,  another  above  it,  and  a  third  set  on  the  inner 
side. 

The  lachrymal  artery  accompanies  the  nerve  of  the  same  name  LachrTmal 
to  the  upper  eyelid,  where  it  ends  by  supplying  that  part,  and    "°*^ 
anastomosing  with  the  palpebral  arches.     It  supplies  branches,  like 
the  nerve,  to  the  lachrymal  gland  and  the  conjunctiva ;  and  it  to  gland : 
anastomoses  with  the  large  meningeal  artery  by  an  offset  through 
the  sphenoidal  fissure. 

At  the  front  of  the  orbit  it  sends  a  small  branch  with  each  of  ofbets. 
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the  terminal  pieces  of  the  temporo-malar  nerve  ;  and  these  join  the 
temporal  and  transverse  facial  arteries. 

The  central  artery  of  the  retina  is  a  very  small  branch  which 
pierces  the  optic  nerve,  and  so  reaches  its  destination  in  the  eye- 
ball. 

The  supra-orbital  branch  arises  beneath  the  levator  palpebral  and 
superior  rectus  muscles ;  it  then  takes  the  course  of  the  nerve  of 
the  same  name  tlirough  the  notch  in  the  margin  of  the  orbit,  and 
ends  in  branches  on  the  forehead  (p.  6).  As  it  winds  round  the 
margin  of  the  orbit  it  supplies  the  eyelid  and  the  orbicularis 
muscle. 

Tlie  ciliary  branches  are  uncertain  in  their  place  of  origin  and 
enter  the  eyeball  at  the  front  and  back  : — 

The  posterior  ciliary,  about  twelve  in  number,  are  continued  to 
the  eyeball  around  the  optic  nerve,  and  perforate  the  sclerotic  coat 
at  the  posterior  part.  Two  of  this  set  (one  on  each  side  of  the 
optic  nerve),  named  long  ciliary,  pierce  the  sclerotic  farther  out  than 
the  others,  and  lie  along  the  middle  of  the  eyeball. 

The  anterior  ciliary  arteries  arise  from  muscular  branches  of  the 
ophthalmic,  and  perforate  the  sclerotic  coat  near  the  cornea :  in  the 
eyeball  they  anastomose  with  the  posterior  ciliary.  For  the  ending 
of  these  vessels,  see  the  eyeball  (p.  730). 

The  muscular  branches  are  uncertain  in  their  place  of  orig^  ;  and 
those  to  the  lower  muscles  often  arise  together  as  one  trunk. 

The  ethmoidal  branches  are  two,  anterior  and  posterior,  and  are 
directed  through  the  foramina  in  the  inner  wall  of  the  orbit  : — 

The  posterior  is  the  smaller  of  the  two,  and  furnishing  small 
meningeal  offsets  (anterior)  to  the  dura  mater  of  the  base  of  the 
skull,  descends  into  the  nose  cavity,  through  the  openings  in  the 
cribriform  plate  of  the  ethmoid. 

The  anterior  branch  (internal  nasal)  accompanies  the  nasal  nerve 
to  the  cavity  of  the  nose  (Section  XIV.),  and  gives  likewise 
meningeal  offsets  to  the  dura  mater,  and  the  fore  part  of  the  falx 
cerebri. 

The  palpebral  branches,  one  for  each  eyelid,  generally  arise 
together  opposite  the  pulley  of  the  superior  oblique  muscle,  and 
then  separate  from  one  another.  The  arches  they  form  have  been 
dissected  with  the  eyelids  (p.  33). 

The  frontal  branch  turns  round  the  margin  of  the  orbit,  and  is 
distributed  on  the  forehead  (p.  5). 

The  ophthalmic  vein  corresponds  in  its  course  and  most  of  its 
branches  with  the  artery  of  the  same  name.  It  begins  at  the  inner 
angle  of  tlie  orbit,  where  it  joins  the  facial  vein,  and  receives  tribu- 
tary branches  in  its  progress  to  the  back  of  the  cavity.  Posteriorly 
it  leaves  the  artery,  and  escapes  from  the  orbit  by  the  sphenoidal 
fissure,  between  the  heads  of  the  external  rectus,  to  end  in  the 
cavernous  sinus. 

The  OPTIC  NERVE  in  the  orbit  extends  from  the  optic  foramen  to 
the  back  of  the  eyeball.  As  the  nerve  leaves  the  foramen  it  is 
surrounded  by  the  recti  muscles  ;  and  beyond  that  spot  the  ciliary 
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arteries  and  nerves  entwine  around  it.    It  terminates  in  the  retinal  ^"<!<*  i" 
expansion  of  the  eye. 

Dissection  (fig.  12).  Take  away  the  ophthalmic  vessels,  and  divide  Dissection. 
the  optic  nerve  about  its  middle,  together  with  the  small  cihary 
vessels  and  nerves.  Turn  forwards  the  eyeball,  and  fasten  it  in 
that  position  with  hooks.  On  removing  some  fat  the  three  recti 
muscles — inner,  inferior,  and  outer,  will  appear ;  and  lying  on 
the  two  first,  are  the  offsets  of  the  lower  branch  of  the  third 
nerve. 

The  hwer  branch  of  the   third  nerve  (fig.   12)   supplies   three  Lower 
muscles   in   the  orbit.    Whilst  entering  this  space   between   the  Siird^ne*rve 
heads  of  the  external  rectus,  it  lies  below  the  nasal,  and  rather 
above  the  sixtk  nerve.    Almost  immediately  afterwards  the  nerve 
divides  into  three  branches.    One  (*)  enters  the  internal  rectus  ;  8upi>iie8 
another  (^),  the  inferior  rectus ;  and  the  third  ('),  the  longest  and  '""»<^^««' 
most  external,  is  continued  forwards  to  the  inferior  oblique  muscle 
which  it  pierces  at  the  hinder  border. 

Soon   after  its  origin  the  last  branch  communicates  with  the  ana  joins 
lenticular   ganglion,  forming  the   short  root   (fig.   11,  ')   of   that  8a"glio»- 
body  ;  and  it  furnishes  two  or  more  filaments  to  the  inferior  rectus 
muscle. 

The  SIXTH  NERVE  (fig.  12,  ')   lies  below  the  other  nerves,  and  Sixth  nerve. 
above  the  ophthalmic  vein,  in  the  interval  between  the  heads  of  the 
external  rectus.    In  the  orbit  it  is  distributed  to  the  external  rectus 
muscle. 

Recti  Muscles.    The  internal  D,  inferior  C,  and  external  rectus  B  straight 
(fig.  12)  are  placed  with  reference  to  the  eyeball  as  their  names  "^^ff.^  ^^ 
express.    They  arise  posteriorly  from  the    circumference   of   the  origin. 
optic  foramen  by  a  common  attachment,  wliich  partly  surrounds 
the  optic  nerve.     But  the  external  rectus  differs  from  the  others  in 
having  two  heads : — Tlie  upper  joins  the  superior  rectus  in  the 
conmion  origin.     The  lower  and  larger  head  blends  on  the  one  side 
with  the  inferior  rectus  in  the  common  origin  ;  it  is  attached  in 
addition  to  a  bony  point  on  the  lower  border  of  the  sphenoidal 
fissure,  near  the  inner  end,  whilst  some  of  its  muscular  fibres  are 
connected  with   a  tendinous  band  between   the   heads.    All   the  insertion. 
muscles  are  directed  forwards,  but  the  lower  obliquely  outwards, 
and  have  a  tendinous  insertion  into  the  ball  of   the  eye  about  a 
quarter  of  an  inch  from  the  cornea,  and  in  front  of  the  transverse 
diameter  of  the  ball. 

Between  the  heads  of  origin  of  the  external  rectus,  the  different  Between 
nerves  before  mentioned  are  transmitted  into  the  orbit,  viz.  the  imterrectos. 
third,  the  nasal  branch  of  the  fifth,  and  the  sixtli,  together  >vith  the 
ophthalmic  vein. 

Action,    The  four  recti  muscles,  attached  to  the  eyeball  at  oppo-  Use  of  all. 
site  sides  in  front  of  the  transverse  diameter,  are  able  to  turn  the 
pupU  in  •pposite  directions. 

The  inner  and  the  outer  rectus  move  the  ball  horizontally  around  inner  and 
a  vertical  axis,  the  former  directing  the  pupil  towards  the  nose  and  **"**"■• 
the  latter  towards  the  temple. 
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oblique!}'  outworde,  Uie  upper  muscle  turns  the  pupil  up   and   in, 

and  tlie  tower  inuBcle  tumH  it  down  aad  in. 
By  the  wmultaneous  action  of  two  contiguous  recti,  tlie  ball  will 

be  moved  to  a  point  intermediate  to  that  to  which  it  would  be 

directed  by  either  muscle  singly. . 
e-     OisiKlion.    By  opening  tho  optic  foramen,  the  attachment  of 
^  the  recti  luuscles  will  be  more  fully  laid  bare.    To  iljiiirt  ont  the 


inferior  oblique  muecle,  let  the  eyeball  he  replaced  in  its  natural 
position  ;  then  by  taking  away  the  conjunctival  lining  of  the 
lower  eyelid  near  the  inner  part  of  the  orbit,  and  removing  some 
fat,  the  mU8cle  will  appear  beneath  the  eyeball,  bending  from  the 
inner  to  the  outer  aide  :  it  may  he  followed  outwards  to  itA 
insertion  into  the  hall. 

The  INKEBIOR  OBUQDE  MCSCLB  (fig,  12,  ")  19  aituate  near  the 
anterior  mnrgin  of  the  orbit,  and  differs  from  the  otber  muscles  in 
being  <lirected  across,  instead  of  parallel  to  the  axis  of  the  orbit. 

*  Tbird  view  of  the  orbit  (Illuetratian*  of  Dissect[oiiB).  Jfu*cj«j  .' — x. 
Dpp«r  rcctun  and  IsTator  palpebne  thrown  back  together,  f.  Eitcnai  rectna. 
C.  Inferior  rectUB.  D.  Internal  roctua.  r,  Dppor  obliqno  cut,  nhowing  the 
insertion,  n.  Iniertion  of  inferior  oblique.  Ntrva : — 1.  Upper  braDeh  of 
tbe  third.  2.  Sixth  nerre.  3.  Inferior  oblique  branch  of  the  third.  4. 
Bnincb  of  tbird  to  inferior  recttia.     G.  Braacb  of  tliird  to  iDt«mal  r«etn*^ 
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It  arises  from  tlie  superidr  maxillary  bone  betwixt  the  margin  of  Origin. 
the  orbit  and  the  groove  for  the  lachrymal  sac.     From  this  spot 
the  muscle  passes  outwards  between  the  inferior  rectus  and  the  Course. 
bone,  then  between  the  eyeball   and  the    external   rectus,  to    be 
inserted  into  the  sclerotic  coat  between  the  outer  and  upper  recti,      insertion. 

The  borders  of  the  muscle  look  forwards  and  backwards,  and  the  Connec- 
posterior  receives  its  branch  of  the  third   ner\'e.    The  tendon  of  "°°*' 
insertioii  is  near  that  of  the  superior  oblique  muscle,  but  rather 
csloser  to  llik  optic  nerve. 

Actitm,     The   oblique   muscles   rotate   the    eyeball    around    an  Us©  of 
antcro-posterior  axis,  and  are  supposed  to  be  used  in  maintaining 
the  parallehsm  of  the  axes  of  the  two  eyes. 

The  upper  muscle,  acting  on  the  eye  by  itself,  would  rotate  the  upper 
ball  in  such  a  way  as  to  cause  the  inner  end  of  the  transverse  axis 
to  sink,  and  the  pupil  to  be  directed  down  and  out,  as  in  looking  to 
the  shoulder. 

The  lower  muscle  would  produce  by  itself  rotation  of  the  ball  in  an^  lower 
the  opposite  direction,  viz.  the  inner  end  of  the  transverse  axis 
would  be  raised,  and  the  pupil  would  be  inclined  up  and  out,  as 
in  looking  to  the  outer  part  of  the  orbit. 

During  life  the  rotary  movement  is  supposed  to  be  chiefly  em-  with  rectL 
ployed  in  controlling  the  oblique  action  of  the  upper  and  lower 
recti.  For  instance,  as  the  upper  rectus  alone  would  turn  the  pupil 
upwards  and  too  much  inwards,  its  inner  movement  will  be 
counteracted  by  the  rotation  out  of  the  inferior  oblique.  And  as 
the  lower  rectus  will  incline  the  pupil  down  and  too  much  in,  the 
motion  inwards  will  be  checked  by  the  rotation  out  of  the  superior 
oblique. 

IHsseciiojL  To  expose  the  small  tensor  tarsi  muscle,  the  palpe-  seek  teneor 
bral  ligament  uniting  the  eyelids  to  the  margin  of  the  orbit  is  to  **"^ 
be  cut  through,  where  this  has  not  been  done  ;  but  the  lids  must 
be  left  attached  at  the  inner  commissure  by  means  of  the  tendo 
palpebrarum.  By  looking  to  the  posterior  aspect  of  the  tendo  pal- 
pebrarum, after  the  lids  have  been  placed  across  the  nose,  the  pale 
fibres  of  the  tensor  tarsi  will  be  recognised. 

The  TENSOR  TARSI  MUSCLE  arises  from  the  ridge  on  the  os  unguis,  Tensor  tarsi 
and  slightly  from  the  bone  behind  the  ridge.  Its  fibres  are  pale, 
and  form  a  very  small  flat  band,  behind  the  ligamentum  palpebra- 
rum, which  divides  like  that  structure  into  a  slip  for  each  eyelid. 
In  each  lid  the  shp  hes  by  the  side  of  the  lachrymal  canal,  and  insertion. 
blends  with  the  fibres  of  the  orbicularis  along  the  free  margin  of 
the  tarsal  cartilage. 

Action.    By  its  contraction  the  muscle  draws  inwards  and  back-  Use. 
wards  the  puncta  of  the  lids,  so  as  to  favour  the  reception  and 
passage  of  the  tears. 

Dissection,    A  small  nerve,  the  temporo-malar  or  orbital  branch  Trace  offset 
of  the  superior  maxillary  trunk,  hcs  along  tlie  outer  angle  of  the  alaxlfiaiy'^ 
floor  of  the  orbit,  and  may  be  brought  into  view  after  the  removal  "erve. 
of  the  eyeball  and  its  muscles.    This  nerve  is  very  soft  and  easily 
broken,  and  is  covered  by  pale  fleshy  fibres  (orbitalis  muscle). 
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Two  branches,  temporal  and  malar,  are  to  be  traced  forwards  from 
it :  and  the  junction  of  a  filament  of  the  lachrymal  nerve  with  the 
former  is  to  be  sought  in  the  bone.  The  outer  wall  of  the  orbit 
may  be  cut  away,  bit  by  bit,  to  follow  the  temporal  branch  to  the 
surface  of  tlie  head. 

The  temporo-malar  or  orbital  branch  of  the  superior  maxillary 
ner^'^e  (fig.  26)  arises  in  the  spheno-maxillary  fossa,  and  divides  at 
the  back  of  the  orbit  into  malar  and  temporal  branchee,  which 
ramify  in  the  face  and  the  side  of  the  head  with  oompanioii 
vessels. 

The  malar  branch  (r.  subcutaneus  malse)  is  directed  forwards 
through  a  foramen  in  the  malar  bone :  aftfer  emerging  from  its 
foramen,  this  branch  supplies  the  orbicularis,  and  commnnicates 
with  the  facial  nerve  (p.  38). 

The  temporal  branch  ascends  in  a  groove  in  the  bone  on  the 
outer  wall  of  the  orbit ;  and  being  joined  by  a  filament  from  the 
lachr^Tnal  nerve,  passes  into  the  temporal  fossa  through  a  foramen 
in  the  malar  bone :  it  is  then  directed  upwards  between  the  tem- 
poral muscle  asd  the  skull,  and  perforates  the  temporal  fascia  near 
the  orbit  (p.  8). 

Orbitalis  muscle.  At  the  lower  and  outer  angle  of  the  orbit  a 
thin  fleshy  layer  is  sometimes  well  seen.  The  fibres  cross  the 
spheno-maxillary  fissure,  being  attached  to  the  edges,  and  are 
pierced  by  tlie  malar  branch  of  the  temporo-malar  nerve. 

Lachrymal  Apparatus  (fig.  13).    The  lachrymal  gland,  pmicta, 
^^    ®  canals,  and  sac,  constitute  the  apparatus  by  which  the  tears  are 

formed  and  conveyed  to  the  nose.    The  gland  has  been  already 
described  (p.  40). 

Dissection.  A  bristle  should  be  introduced  into  each  lachrymal 
canal  tlirough  the  punctum  of  the  eyelid.  The  lachrymal  sac  will 
appear  by  removing  the  tensor  tarsi  and  the  areolar  tissue  from  its 
surface,  as  it  lies  on  the  os  unguis.  The  prolongation  from  the 
ligamentum  palpebrarum  over  the  sac  should  be  defined. 

The  puncta  lachrymalia  (*)  are  two  small  apertures,  one  for  each 
lid,  by  which  the  lachrymal  canals  receive  the  tears.  Each  is 
situate  in  the  free  margin  of  the  lid,  about  a  quarter  of  an  inch 
from  the  inner  canthus,  and  in  the  elevation  of  the  papilla  lachiy- 
malis, 

The  lachrymal  canals  (fig.  13,  ^  "^  *)  lead  from  the  puncta,  and 
convey  the  tears  to  the  lachrj-raal  sac  ;  their  situation  is  marked  by 
the  bristles  inserted  in  them.  In  their  course  inwards  the  canals 
lie  along  the  ligamentum  palpebrarum,  one  (*)  above  and  the 
other  (')  below  it,  and  they  are  somewhat  arched  with  the  con- 
cavity towards  each  other.  Internally  they  open  near  together 
into  the  lachrjTnal  sac  rather  above  its  middle.  The  canal  in  the 
Uie  two  hds.  ^pp^,.  eyelid  is  longer  and  more  arched  than  that  in  the  lower  lid. 

The  lachrymal  sac  and  duct  (fig.  13)  extend  from  the  inner  side 
of  the  orbit  to  the  nose,  and  convey  the  tears  into  the  latter  cavity. 
They  form  one  tul>e,  of  which  the  upper  dilated  part  is  the  sac,  and 
the  lower  constricted  end  the  duct. 
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The  BObc  ',  is  situate  in  the  hollow  formed  by  the  os  unguis  and  situation  of 
the  nasal  process  of  the  superior  maxillary  bone.  Externally  it  is  JJ^ited'narL 
crossed  by  the  ligament  of  the  eyelids,  and  is  covered  by  an  expan- 
sion derived  from  that  band,  which  is  fixed  to  the  margin  of  the 
bony  groove.  If  the  aponeurotic  covering  be  removed,  the  mucous 
membrane  lining  the  interior  will  appear.  Into  the  outer  side  of 
the  sac  the  lachrymal  canals  open. 

The  ducty  '  (ductus  ad  nasum),  is  the  narrow  part  of  the  tube,  Cuu^i  lead- 
and  is  abont  half  an  inch  long.    It  is  entirely  encased  by  bone,  and  JJH^  ***® 
corresponds  with  the   ductus   ad 
nasnm  ijk  the  dried  skull.    In  the  Fig.  13.* 

nasal  cavity  it  opens  into  the  front  /'^^S'^^k:-  its  opening. 

of  the  inferior  meatus,  where  its 
opening  is  guarded  by  a  piece  of 
the  mucous  membrane.  A  bent 
probe  introduced  through  the  nos- 
tril may  be  passed  into  the  duct 
from  the  meatus,  but  only  with 
destruction  of  the  valve.  _  _, 

As  the  duct  is  continuous  with  W  the  duct 

the  mucous  membrane  of  the 
nose    it  has  the  same  structure, 

viz.  a  fibrous  external  layer  with  a  mucous  lining.  The  epithelium 
of  the  sac  and  duct  is  ciliated  as  in  the  nose,  but  in  the  lachrymal 
canals  it  is  scaly. 

Directions,   The  examination  of  the  eyeball  may  be  omitted  with  •\"**W'j 
more  advantage  to  the  student  till  the  dissection  of  the  head  and  afterwards. 
neck  has  been  completed.    The  description  of  the  eye  will  be  found 
at  page  722. 


Section   V. 

DISSECTION    OF   THE   NECK. 

Position.  For  the  dissection  of  the  right  side  of  the  neck  let  the  Position  of 
bead  be  supported  on  a  block  of  a  moderate  height,  and  let  the  '^"^ 
face  be  turned  to  the  left  side  and  fastened  in  that  position  with 
books.  To  obtain  a  good  view  of  the  region,  the  right  arm  may 
be  drawn  tightly  under  the  body,  with  the  object  of  depressing  the 
point  of  the  shoulder,  and  putting  the  neck  on  the  stretch.  In 
some  bodies,  owing  to  a  difference  in  the  form  of  the  neck,  the  best 
position  will  be  obtained  by  placing  the  upper  limb  over,  instead  of 
under  the  chest. 

Surface-marking.     The  side  of   the  neck  presents  a  somewhat  Boundaries 
sqnare  outline,  and  is  limited  in  the  following  way  : — Below  is  the  of  the  imcIc 

*  The  eyelida  and  lachrymal  apparatus.  1 .  Puncta  lachrymalia.  2.  Upper, 
and  3,  lower  lachrymal  canal.  4.  Caruncula  lachrymalia.  5.  Lachrymal  sac. 
6.  LM^rymal  duct. 

E  2 
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prominence  of  the  clavicle  ;  and  above  is  the  base  of  the  lower  jaw 
with  the  skull.  In  front  the  boundary  is  a  line  from  the  chin  to 
the  sternum;  and  behind,  another  line  from  the  occiput  to  the 
acromial  end  of  the  clavicle.  The  part  thus  included  is  divided 
into  two  triangular  spaces  (anterior  and  posterior)  by  the  diagonal 
line  of  the  projecting  stemo-mastoid  muscle.  And  in  consequence 
of  the  position  of  that  muscle  tlie  base  of  the  anterior  space  is  at 
the  jaw,  and  the  apex  at  the  stenium ;  whilst  the  base  of  the 
posterior  one  is  at  the  clavicle,  and  the  apex  at  the  head. 

The  surface  in  front  of  the  stemo-mastoid  is  depressed  at  the 
upper  part  of  the  neck,  near  the  position  of  the  carotid  vessels  ; 
and  behind  the  muscle,  just  above  the  clavicle,  is  another  slight 
hollow  which  points  to  the  situation  of  the  subclavian  artery. 

Along  the  middle  line  of  the  neck  the  following  parts  can  be 
recognised  through  the  skin  : — About  two  inches  and  a  half  from 
the  base  of  the  jaw  is  the  eminence  of  the  os  hyoides,  with  its 
comu  extending  laterally  on  each  side.  Below  this  may  be  felt  the 
wide  prominence  of  the  tliyroid  cartilage,  called  pomum  Adami^ 
which  is  most  marked  in  man  ;  and  between  the  cartilage  and  the 
hyoid  bone  is  a  slight  interval,  corresponding  with  the  thjTO-hyoid 
membrane. 

Inferior  to  the  thjToid,  is  the  narrow  prominent  ring  of  the 
cricoid  cartilage  ;  and  between  the  two  the  finger  may  distinguish 
another  interval,  which  is  opposite  the  crico-thyroid  membrane. 

From  the  cricoid  cartilage  to  the  sternum,  and  between  the  stemo- 
mastoid  muscles,  is  a  depression,  whose  depth  is  much  increased 
in  emaciated  persons,  in  which  the  tube  of  the  trachea  can  be 
recognised.  In  some  bodies,  especially  in  women,  the  swelling  of 
the  thyroid  gland  may  be  felt  by  the  side  of  the  air  tube. 

Direction.  As  the  time  for  turning  the  body  will  not  allow  the 
examination  of  the  whole  side  of  the  neck,  the  student  should  lay 
bare  now  only  the  parts  beliind  the  stemo-mastoid  muscle. 

Dissection.  To  raise  the  skin  from  the  posterior  triangle  of  the 
neck,  make  an  incision  along  the  stemo-mastoid  muscle  from  the 
one  end  to  the  other,  and  afterwards  along  the  cla\'icle  as  far  as 
the  acromion.  The  triangular  flap  of  skin  is  to  be  reflected  from 
before  back  towards  the  trapezius  muscle.  The  superficial  fascia 
which  will  then  be  brought  into  view,  contains  the  platysma  ;  and 
to  see  that  muscle,  it  will  be  necessary  to  take  the  subcutaneous 
layer  from  the  surface  of  the  fibres. 

The  PLATYSMA  MYOiPES  is  a  thin  subcutaneous  muscular  layer, 
which  is  now  seen  only  in  its  lower  half.  The  muscle  is  placed 
across  the  side  of  the  neck,  and  extends  from  the  top  of  the 
shoulder  to  the  face.  Its  fleshy  fibres  take  origin  by  fibrous 
bands  from  the  clavicle  and  the  acromion,  and  below  those  bones 
from  the  superficial  fatty  layer  covering  the  pectoral  and  deltoid 
muscles  ;  ascending  through  the  neck,  the  fibres  are  inserted  into 
the  jaw. 

The  lower  part  of  the  muscle  is  more  closely  united  to  the  skin 
than  the  upper,  and  covers  the  extemal  jugular  vein  as  well  as  the 
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lower  part  of  the  posterior  triangle.    At  first  the  fibres  of  the  ^TJ^jg 
muscle  are  thin  and  scattered,  but  they  increase  in  strength  as  they 
ascend.    The   oblique   direction   of   the   fibres   should   be  noted, 
because  in  venesection  in  the  external  jugular  vein  the  incision  is 
to  be  so  made  as  to  divide  them  across. 

The  use  will  be  found  with  the  description  of  the  remainder  of  Use. 
the  muscle  (p.  59). 

Di896etion.  The  platysma  is  to  be  cut  across  near  the  clavicle,  Dissectioiu 
and  to  be  reflected  upwards  as  far  as  the  incision  over  the  stemo- 
mastoid  muscle,  but  it  is  to  be  left  attached  at  that  spot.  In  raising 
the  muscle  the  student  must  be  careful  of  the  deep  fascia  of  the 
neck ;  and  he  should  dissect  out  the  external  jugular  vein,  with  the 
superficial  descending  branches  of  the  cervical  plexus,  which  are 
close  beneath  the  platysma. 

The  external  jugular  vein  (fi^.  14,  *)  commences  in  the  parotid  External 
^land  (p.  29),  and  is  directed  backwards  beneath  the  platysma  to  J°*f^*^  ^®^ 
the  lower  part  of  the  neck,  where  it  pierces  the  deep  cervical  fascia 
to  open  into  the  subclavian  vein.    Its  course  down  the  neck  will  be  crosses  side 
marked  by  a  line  from  the  angle  of  the  jaw  to  the  middle  of  the  gubdSiviwu 
clavicle.     Beyond  the  stemo-mastoid  muscle  the  vein  is  dilated, 
and  the  swollen  part  (sinus)  is  limited  by  two  pairs  of  valves, — one 
being  situate  below  at  the  mouth  of  the  vein,  and  the  other  near 
the  muscle.    Small  superficial  branches  join  the  vein,  and  an  offset 
connects  it  with  the  anterior  jugular  vein.     Its  size  and  the  height 
at  which  it  crosses  the  sterno-mastoid  muscle,  are  very  uncertain. 

The  deep  cervical  fascia^  like  the  aponeuroses  in  other  regions  of  Cervical 
the  body,  consists  of  a  superficial  layer  which  surrounds  the  neck 
continuously,  and  of  processes  that  are  prolonged  inwards  between 
the  muscles.     In  some  bodies  this  fascia  is  thin  and  indistinct. 

In  its  extent  round  the  neck  the  membrane  incases  the  stemo- 
mastoideus,  and  presents  a  different  disposition  before  and  behind 
that  muscle.  As  now  seen  passing  backwards  from  the  muscle,  part  behind 
the  fascia  continues  over  the  posterior  triangular  space,  and  encloses  Jjj5"miwci6 
the  trapezius  in  its  progress  to  the  spines  of  the  vertebrae.  At  the 
lower  part  of  the  neck  it  is  attached  to  the  clavicle,  and  is  perforated 
hy  the  external  jugular  vein  and  the  cutaneous  nerves. 

After  the  superficial  layer  has  been  removed  near  the  clavicle,  a  sends  a  pro- 
deep  process  may  be  observed  to  surround  the  small  omo-hyoid  SSuo-hyoSd. 
muscle,  to  extend  under  the  clavicle,  and  to  be  fixed  to  the  back  of 
that  bone,  and  the  inner  end  of  the  first  rib. 


POSTERIOR  TRIANGULAR  SPACE. 

Tliis  space  (fig.  14),  having  the  form  and  position  before  noted.  Posterior 

is  about  eight  inches  in  length.    It  contains  the  cervical  and  bracliial  g,,JJ^f 

plexuses,  with  the  portion  of  the  subclavian  artery  on  which  a  the  neck. 

ligature  is  usually  placed,  and  some  offsets  of  the  vessel  and  the 

nerves. 

Dissection,   By  the  removal  of  the  cervical  fascia  and  the  fat  Dissection 

of  the  space. 
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between  the  stemo-mastoid  and  trapezius  muscles,  the  posterior 
triangle  of  the  neck  will  be  displayed.  In  the  execution  of  this 
somewhat  difficult  task  the  student  should  proceed  cautiously,  to 
avoid  injuring  the  small  nerves  and  vessels  in  the  space. 

Seek  first  the  small  omo-hyoid  muscle  (fig.  14,  ^),  wliich  crossea 
the  space  oblicjuely  about  an  inch  above  the  clavicle,  and  divides 
it  into  two.  Close  to  or  under  the  upper  border  of  the  muscle  lie 
the  small  nerve  and  vessels  to  it :  the  nerve  is  to  be  traced  to  the 
descendens  noni,  and  the  artery  to  the  supra-scapular. 

Above  the  omo-hyoid  muscle  will  be  found  the  ramifications  of 
the  branches  of  the  cervical  plexus,  together  with  the  spinal  acces- 
sory nerve  ;  the  latter  will  be  recognised  by  its  piercing  the  stemo- 
mastoid  muscle.  The  greater  number  of  the  branches  of  the  cervical 
plexus  descend  to  the  shoulder  ;  but  the  small  occipital  and  great 
auricular  ner\'es  ascend  to  the  head,  and  the  superficial  cervical 
branch  is  directed  forw-ards  over  the  stemo-mastoid  muscle. 

Below  the  omo-hyoideus  find  the  large  subclavian  artery  and  the 
brachial  plexus,  which  have  a  deep  position,  and  mn  down  and  out. 
Also  the  following  vessels  and  ners'e  are  to  be  sought,  viz.  the 
supra-scapular  vessels  behind  the  clavicle  ;  the  transverse  cervical 
vessels,  which  are  higher  in  the  neck,  but  take  an  outward  direction 
beneath  the  omo-hyoid  muscle  ;  and,  lastly,  the  small  branch  of 
nerve  to  the  subclavius  nmscle,  which  lies  about  the  middle  of  the 
space  between  the  clavicle  and  the  omo-hyoideus. 

Underneath  tlie  trapezius,  where  it  is  attached  to  the  clavicle, 
define  the  serratus  magnus  muscle  ;  and  behind  the  large  cervical 
nerves,  towards  the  lower  part  of  the  space,  the  middle  scalenus 
muscle  appears.  ITirough  the  scalenus  issue  two  small  muscular 
nen^es  ;  one,  formed  by  two  roots,  for  the  serratus  magnus ;  the 
other  smaller,  and  higher  up,  for  the  rhomboidei. 

Limits  of  the  space.  The  space  is  bounded  in  front  by  the  stemo- 
mastoid  muscle,  *  ;  and  beliind  by  the  trapezius,  ^  Its  base  corre* 
spends  with  the  middle  third  of  the  clavicle,  and  its  apex  is  at  the 
skull.  In  its  area  are  several  muscles,  which  are  placed  in  the 
following  order  from  above  down,  viz.  splenius  capitis,  levator 
anguli  scapulae  ^ ;  and  middle  scalenus  * ;  and  at  the  lower  and 
outer  angle,  somewhat  beneath  the  trapezius,  lies  the  upper  part  of 
the  serratus  magnus.  Covering  the  space  are  the  stractures  already 
examined,  viz.  the  skin  and  superficial  fascia,  the  platysma  over  the 
lower  half  or  t^^o  thirds,  and  the  deep  fascia. 

The  small  omo-hyoid  muscle, ',  crosses  the  lower  part  of  the 
space,  so  as  to  divide  it  into  two,  a  lower  or  clavicular,  and  au 
upper  or  occipital. 

The  clavicular  part  is  small  in  size  and  close  to  the  clavicle,  and 
contains  the  subclavian  artery.  It  is  triangular  in  form,  with  its 
base  directed  forwards ;  and  is  bounded  in  front  by  the  stemo- 
mastoid,  * ;  above  by  the  omo-hyoid  muscle,  '  ;  and  below  by  the 
clavicle.  Tliis  small  space  measures  commonly  about  one  inch  and 
a  half  from  before  backwards,  and  about  half  that  in  extent  across 
at  its  base. 


CLAVICULAB   PAHT   OF   TRIANGLE. 

CrossiDg  the  area  of  this  space,  rather  above  the  level  of  the  tt 
clavicle,  is  the  trunk  of  the  subclavian   artery,  '  (its   third   part),  "' 
which   isBues  from   beneath   the  anterior  ecalenus  muscle,  and  is 
directed  over  the  flrat  rib  to  the  axilla.     In  the  ordinary  condition 
of  the  -Teasel  the  companion  subclavian  vein  is  seldom  seen,  owing 

Pig.  U." 


to  its  situation  being  lower  down  beneath  the  clavicle.  Above  the  andUiel: 
arteiy  are  the  large  corda  of  the  brachial  plexus,  ',  which  nccom-  IJ^^^ 
pany  the  vessel,  and  become  closely  applied  to  it  beneatJi  the 

*  Part  of  the  posterior  triangle  of  the  neck  ia  here  diiplajeit,  but  the 
ttndcat  ihoald  can?  the  dissi^ction  as  high  as  the  head,  so  as  to  lay  bare  the 
Tbole  of  tliat  space.  I.  Stemo-iuaetuideus.  2.  Tinpciius.  3.  Foslcrior 
ballj  of  the  omo-hjoid  mnscle.  4.  Anl*rior  scalenus,  with  the  phrenic  nerra 
oa  it.  5,  Middle  scalenos  muscle.  6.  Blerntor  of  the  angle  of  the  scapulL 
7.  Third  part  of  the  mbcUvian  artery.      8.  Eileraal  jugular  vein  joining  the 

-  '  rian  belo*.  9.  Nerves  of  the  brachial  pleiu.  10.  Spinal  acceuorj 
(Blandin't  Surgical  Aoatom j. ) 
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clavicle.    Behind  the  artery  and  the  nerves  is  the  middle  acalenns 
muscle, '.    And  below  the  vessel  is  the  first  rib. 

Along  the  lower  bomidary  of  the  space,  and  rather  beneath  the 
clavicle  lie  the  supra-scapular  vessels ;  and  crossing  the  upper 
angle,  at  the  meeting  of  the  omo-hyoid  and  stemo-mastoid  muscles, 
are  the  transverse  cervical  vessels.  Entering  the  space  from  above 
is  the  external  jugular  vein,  ',  which  descends  over  or  under  the 
omo-hyoideus  near  the  anterior  part,  and  opens  into  the  subclavian 
vein ;  in  this  spot  the  vein  receives  the  supra-scapular  and  trans- 
verse cervical  branches,  and  sometimes  a  small  vein  over  the 
clavicle,  from  the  cephalic  vein  of  the  arm. 

The  size  of  the  clavicular  part  of  the  space  from  before  back  is 
influenced  by  the  attachment  of  the  trapezius  and  stemo-mastoid 
muscles  along  the  clavicle  :  in  some  bodies  these  muscles  occupy 
nearly  the  whole  length  of  that  bone,  leaving  but  a  small  interval 
between  them  ;  and  in  others  they  meet,  so  as  to  cover  the  under- 
lying vessels.  The  space  may  be  further  increased  or  diminished 
from  above  down  by  the  position  of  the  omo-hyoideus  in  the  neck  ; 
for  this  muscle  may  lie  close  to  the  clavicle,  being  attached  thereto, 
or  it  may  be  distant  one  inch  and  a  half  from  that  bone. 

In  depth  the  space  varies  naturally  ;  and  in  a  short  thick  neck 
with  a  prominent  clavicle,  the  artery  is  farther  from  the  surface 
than  in  the  opposite  condition  of  the  parts.  But  the  depth  may  be 
altered  much  more  by  tlic  position  of  the  clavicle,  according  as  the 
limb  may  be  raised  or  depressed.  And  lastly,  the  artery  may  be 
concealed  entirely  in  its  usual  position  by  forcing  upwards  the  arm 
and  shoulder,  as  the  collar  bone  can  be  raised  above  the  level  of 
the  omo-hyoid  muscle. 

The  situation  of  the  trunk  of  the  subclavian  artery  may  vary 
much,  for  the  vessel  may  be  one  inch  and  a  half  above  the  clavicle, 
or  at  any  point  intermediate  between  this  and  its  usual  level  just 
above  the  prominence  of  that  bone.  Further,  its  position  to  the 
anterior  scalenus  may  be  changed ;  and  instead  of  the  vessel  being 
beneath,  it  may  be  in  front  of,  or  even  between  the  fibres  of  that 
muscle. 

Commonly  there  is  not  any  branch  connected  with  the  artery  in 
tliis  part  of  its  course  ;  but  the  posterior  scapular  branch  (fig.  14) 
may  take  origin  from  it  at  different  distances  from  the  scaleims,  or 
there  may  be  more  than  one  branch  (Quain). 

The  subclavian  vein  rises  upwards  not  unfrequently  as  high  as 
the  artery  ;  or  it  may  even  lie  with  the  artery  beneath  the  anterior 
scalenus  in  some  rare  instances.  The  position  of  the  external 
jugular  vein  with  regard  to  the  subclavian  artery  is  very  uncertain  ; 
and  the  branches  connected  with  its  lower  end  may  form  a  kind  of 
plexus  over  the  arterial  trunk. 

The  occipital  part  of  the  posterior  triangle  is  larger  than  the 
other.  Its  boundaries  in  front  and  behind  are  the  stemo-mastoid 
and  the  trapezius ;  and  it  is  separated  from  the  clavicular  portion 
by  the  omo-hyoid  muscle. 

In  it  are  contained  chiefly  the  ramifications  of  the  cervical  plexus ; 
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and  a  chain  of  l3rmphatic  glands  lies  along  the  sterno-mastoid  nervM  and 
muscle.     The  spinal  accessory  nerve,  **^,  is  directed  obliquely  across  iy™ph***«  J 
this  interval  from  the  sterno-mastoid  muscle,  wliich  it  pierces,  to  Jc^arory 
the  under  surface  of  the  trapezius ;  and  a  communication  takes  place  nerve. 
between  it  and  the  spinal  nerves  in  the  space. 

SuPEBFiciAL  Branches  of  thk   Cervical  Plexus.    Behind  the  Nerves  of 
sterno-mastoid    muscle   appear   the   ramifications   of   the   cervical  pi^^ 
nerves  in  the  plexus  of  the  same  name  ;  and  superficial  branches 
are  furnished  £rom  these  boUi  upwards  and  downwards. 

The  ASCENDING  SET   (fig.    14)   are  tlu-ee  in  number,  viz.  small  ^*  woend, 
occipital,  great  auricular,  and  superficial  cervical. 

The  »mall  occipital  branch  (fig.  2,  ^)  comes  from  the  second  ^^^^^^ 
cervical  nerve,  and  is  directed  upwards  to  the  head  along  the  pos- 
terior border  of  the  sterno-mastoid  muscle.  At  first  the  nerve  is 
beneath  the  fascia ;  but  near  the  occiput  it  becomes  cutaneous,  and 
is  distributed  between  the  ear  and  the  great  occipital  nerve  (p.  8). 
Occasionally  there  is  a  second  cutaneous  nerve  to  the  head. 

The  great  auricular  nerve  (fig.  2,  *)  is  a  bnmch  of  the  part  of  ^TJ?**"^' 
the  plexus  formed  by  tlie  second  and  third  cervical  nerves.     Per- 
forating the  deep  fascia  at  the  posterior  border  of  tlie  sterno-mastoid 
muscle,  the  nerve  is  directed  upwards  beneath  the  platysma  to  the 
lobule  of  the  ear,  where  it  ends  in  the  following  branches  : — 

The  facial  brandies  are  sent  forwards  to  the  integuments  over  the  J"^|j\"^ 
parotid,  and  a  few  slender  filaments  pass  through  the  gland  to  join 
the  facial  nerve. 

The  auricular  branches  ascend  to  the  external  ear,  and  are  chiefly  auricular, 
distributed  on  its  cranial  aspect  ;    one  or  more  reach  the  opposite 
Aurface  by  piercing  the  pinna.    On  the  ear  tliey  communicate  with 
branches  furnished  from  the  facial  and  pneumogastric  nerves. 

The  mastoid  branch  is  directed  backwards  to  the   integuments  ^"'^  inaatoid 
bet^'een  the  ear  and  the  mastoid  process  ;  and  it  joins  the  posterior 
auricular  branch  of  the  facial  ner\'e  (p.  8). 

The  superficial  cervical  nerve  (fig.  2,  ")  springs  from  the  same  Sunerflclal 
source  as  the  preceding,  and  turns  forwards  round  tlie  sterno-mastoid  nerve. 
muscle  about  the  middle.    Afterwards  it  pierces  the  fascia  and 
platysma,  and  ramifies  over  the  anterior  triangular  space  (see  p.  5D). 
Tliere  may  be  more  than  one  branch  to  represent  this  ner^'e. 

The  DESCENDING  SET  of   branches  (fig.  2),  (supra-clavicular)  are  Nen^ea  that 
derived  from  the  third  and  fourth  nerves  of  the  plexus,  and  are 
directed  towards  the  clavicle  over  the  lower  part  of  the  triangular 
space.     Their  number  is  somewhat  uncertain,  but  usually  there  are 
about  tliree  on  tlie  clavicle. 

The  most  internal  branch  (sternal)  crosses  the  clavicle  near  its  aunra-cUvi- 
inner  end  ;  the  middle  branch  lies  about  the  middle  of  that  bone  ; 
and  the  posterior  (acromial)  turns  over  the  attaclnnent  of   the 
trapezius  to  the  acromion.    All  are  distributed  in  the  integuments 
of  the  chest  and  shoulder. 

Derived  from  the  descendinc:  set  are  two  or  more  posterior  cutaneous  Posterior 
cervical  nerves,  which  ramify  in  the  integument  over  the  lower  two  of  nock, 
thirds  of  the  fore  part  of  the  trapezius. 
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Directions. 


Tlie  lymphatic  glands  (glandulae  concatenatae)  lie  along  the  stemo- 
mastoid  muscle,  and  are  continuous  at  the  lower  part  of  the  neck 
with  the  glands  in  the  cavity  of  the  thorax.  There  is  also  a  super- 
ficial chain  along  the  external  jugular  vein. 

Directions.  The  dissection  of  the  posterior  triangle  should  be 
repeated  on  the  left  side  of  the  neck,  in  order  that  the  difference  in 
the  vessels  may  be  observed.  Afterwards  the  reflected  parts  are  to 
be  replaced  and  carefully  fastened  in  their  natural  position  with 
a  few  stitches,  preservative  fluid  or  salt  having  been  previously 
applied. 

The  body  now  is  to  be  turned  on  the  fore  part  for  the  examina- 
tion of  the  Back  ;  and  during  the  time  allotted  for  this  position  the 
dissector  of  the  head  is  to  learn  the  posterior  part  of  the  neck. 
(Dissection  of  the  Back.) 

Alter  the  completion  of  the  Back,  the  student  should  take  out 
HP       CO    .  ^j^^  Hpinal  cord,  and  then  return  to  the  dissection  of  the  front  of 
the  neck,  which  is  described  below. 


The  back  to 
be  exauiincd 
now. 


Remove 
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Detach  tlio 
head. 


Examine 
right  hulc 
of  neck. 


Poaition 
of  part. 


BiRsection 
to  raise 
akin 


to  show 
platysiua. 


Anterior 

part  of 
platysnia. 

Insertion 
into  jaw. 


Crosaing  of 
theflbrvs. 


Directions.  After  the  thorax  and  Back  are  finished,  the  head  and 
neck  may  be  detached  from  the  trunk  by  dividing  the  spinal  column 
between  the  second  and  third  dorsal  vertebrte,  and  cutting  through  the 
arch  of  the  aorta  beyond  its  large  branches  (if  this  is  not  done),  so 
as  to  take  that  piece  of  the  vessel  with  the  head.  The  dissector  con- 
tinues liis  work  on  the  remainder  of  the  riglit  side  of  the  neck  ;  but 
if  the  facial  nerve  has  been  omitted,  it  should  be  first  learnt  (p.  35). 

Position.  Supposing  the  facial  nerve  completed,  a  small  narrow 
block  is  to  be  placed  beneath  the  left  side  of  the  neck,  and  the  face 
is  to  be  turned  from  tlie  dissector.  Further,  the  neck  is  to  be  made 
tense  by  means  of  hooks,  the  chin  being  well  raised  at  the  same 
time. 

Dissection.  An  incision  along  the  base  of  the  jaw  on  the  right 
side  (if  it  has  not  been  made  already)  will  readily  allow  the  piece 
of  integument  in  front  of  the  stemo-mastoideus  to  be  raised 
towards  the  middle  line.  Beneath  the  skin  is  the  superficial  fat, 
containing  verj'  fine  offsets  of  the  superficial  cervical  nerve. 

To  define  the  platysma  muscle,  remove  the  fat  wliich  covers  it, 
carrying  the  knife  down  and  back  in  the  direction  of  the  fleshy 
fibres. 

Platysma  IMyoidI'S.  The  anterior  part  of  the  platysma,  viz. 
from  the  stemo-mastoid  muscle  to  the  lower  jaw,  covers  the  greater 
portion  of  the  anterior  triangular  space.  At  the  base  of  the  jaw  it 
is  inserted  between  the  symphysis  and  the  m  asset er  muscle  ;  while 
other  and  more  posterior  fibres  are  contiimed  over  the  face,  joining 
the  depressor  anguli  oris  and  risorius,  as  far  as  the  fascia  covering 
the  parotid  gland,  or  even  to  the  cheek  bone. 

The  fibres  have  the  same  appearance  in  this  as  in  the  lower  half 
of  the  muscle  (p.  62),  but  they  are  rather  stronger.    Below  the  chin. 
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the  inner  fibres  of  opposite  muscles  cross  for  about  an  inch,  but 
those  which  are  superficial  do  not  belong  always  to  the  same  side 
in  different  bodies. 

Action.  The  ordinary  action  of  this  muscle  is  confined  to  the  skin  Use  on  skin» 
of  the  neck,  which  it  throws  into  longitudinal  wrinkles  ;  but  when 
acting  strongly  it  can  depress  the  comer  of  the  mouth  by  the  slip  mouth, 
prolonged  to  the  face.    Through  its  attachiflent  to  the  jaw  it  will  jaw. 
assist  in  opening  the  mouth. 

DUsection,  Raise  the  platysma  to  the  base  of  the  jaw,  and  dissect  Dissection. 
out  beneath  it  the  branches  of  the  superficial  cervical  nerve,  and 
the   cervical  branches  of  the  facial  nerve.    Clean  also  the  deep 
fascia  of  the  neck,  and  the  anterior  jugular  vein  which  is  placed 
near  the  middle  line. 

The  superficial  cervical  nerve  has  been  traced  from  its  origin  in  Superficial 

CeiTN'lCftl 

the  cervical  plexus  to  its  position  on  the  deep  fascia  of  the  neck  nerve, 
(p.  67);  the  nerve  may  take  origin  from  the  plexus  by  two  pieces. 
Beneath  the  platysma  it  divides  into  an  ascending  and  a  descending 
branch  : — 

The  ascending  branch  perforates  the  platysma,  supplying  it,  and  ascending, 
ends  in  the  integuments  over  the  anterior  triangle,  about  half  way 
down  the  neck.    Whilst  this  branch   is  beneath  the  platysma  it 
joins  the  facial  nerve. 

The  descending  branch  likewise  passes  tlirough  the  platysma,  and  ^^sfending 
is  distributed  to  the  teguments  below  the  preceding,  reaching  as 
low  as  the  sternum. 

The  infra-mcucillanj  branches  of  the  facial  or  seventh  cranial  nerve  Branches  of 
(rami  subcutanei  colli)  (p.  38)  pierce  the  deep  cervical  fascia,  and  to^hene^k. 
pass  forwards  beneath  the  platysma,  forming  arches  across  the  side 
of  the  neck  (fig.  9),  which  reach  as  low  as  the  hyoid  bone.  Most 
of  the  branches  end  in  the  platysma,  but  a  few  filaments  perforate 
it,  and  reach  the  integuments.  Beneath  the  muscle  there  is  a  com- 
munication between  the  branches  of  the  facial  and  the  offsets  of 
the  superficial  cervical  nerve. 

Dissection.  Cut  across  the  external  jugular  vein  about  the  Dissection. 
middle,  and  throw  the  ends  up  and  down.  Afterwards  the  super- 
ficial nerves  of  the  neck  may  be  divided  in  a  line  with  the  angle 
of  the  jaw,  the  anterior  ends  being  removed,  and  the  posterior 
reflected.  The  great  auricular  nerve  may  be  cut  through  and  the 
ends  reflected. 

The  part  of  the  deep  cervical  fascia   in  front  of   the  stemo-  Cervical 
mastoidens  is  stronger  than  that  behind  the  muscle  (p.  53),  and  has  fr^^ot 
the  following  arrangement.    Near  the  sternum  the  fascia  forms  a  ■^*"?"' 
white  firm  membrane,  which  is  attached  to  that  bone ;  but  higher 
in  the  neck  it  becomes  thinner,  and  is  fixed  to  the  lower  jaw  and 
the  zygoma,  covering  also  the  parotid  gland.    From  the  ramus  of 
the  jaw  a  piece  is  prolonged  deeply,  between  the  parotid  and  sub- 
maiillary  glands,  to  join  the  styloid  process  ;  this  piece  is  named 
the  stylo-maxillary  ligament.    And  from  the  angle  of  the  jaw  a  forms  stylo- 
strong  piece  is  continued  to    the    stemo-mastoideus,  which  fixes  jJ^^'J^ 
forwards  the  anterior  border  of  that  muscle. 
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iiitcrmus-         Layers  of  the  membrane  are  prolonged  between  the  muscles  ;  and 

cuiar  strata  ^y^^^  beneath  the  stemo-mastoideus  is  connected  with  the  sheath  of 

the  cervical   vessels.     One   of   these,  beneath  the  stemo-thyroid 

muscle,  descends  in  front  of  the  great  vessels  at  the  root  of  the 

neck  to  the  arch  of  the  aorta  and  tlie  pericardium. 


ANTERIOR  TRIANGULAR  SPACE. 
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Tliis  space  (fig.  15)  contains  the  carotid  vessels  and  their  branches, 
with  many  ner\'es ;  and  it  corresponds  with  the  hollow  on  the 
surface  of  the  neck  in  front  of  the  stemo-mastoid  muscle. 

Dissection.  To  define  the  anterior  triangular  space  and  its  contents 
take  away  the  deep  fascia  of  the  neck,  and  the  fat,  but  without 
injuring  or  displacing  the  several  parts.  First  clean  the  surface  of 
the  hyoid  muscles  that  cover  the  windpipe,  lea\nng  untouched  the 
anterior  jugular  vein. 

Tlie  trunks  into  which  the  large  carotid  artery  bifurcates  are  to 
be  followed  upwards,  especially  the  more  superficial  one  (external 
carotid),  whose  numerous  branches  are  ,to  be  traced  as  far  as  they 
lie  in  the  space.  In  removing  the  sheath  from  the  vessels,  as  these 
appear  fi'om  beneath  the  muscles  at  the  lower  part  of  the  neck, 
the  dissector  should  be  careful  of  the  small  descending  branch  of 
the  hypo-glossal  ner\'e  in  front  of  it.  In  the  sheath  between  the 
vessels  (carotid  arteiy  and  jugular  vein)  will  be  found  the 
pneumo-gastric  nerve,  and  behind  the  sheath  lies  the  sympathetic 
ner\'e. 

Seek  the  digastric  and  stylo-hyoid  muscles,  which  cross  the  space 
in  the  direction  of  a  line  from  the  mastoid  process  to  the  hyoid 
bone,  with  several  nen'cs  directed  transversely.  Thus  lying  below 
them  is  the  hypo-glossal  nerve,  which  gives  one  branch  (descendens 
noni)  in  front  of  the  sheath,  and  another  (small)  to  the  thyro-hyoid 
muscle.  Above  the  muscles,  and  taking  a  similar  direction  between 
the  two  carotid  arteries,  are  the  glosso-pharj'ngeal  nerve  and  the 
stylo-pharyngeus  muscle.  Directed  downwards  and  backwards  from 
beneath  the  same  muscles  to  the  stemo-mastoideus,  is  the  spinal 
accessor}'-  nerve. 

On  the  inner  side  of  the  vessels,  between  the  hyoid  bone  and  the 
thyroid  cartilage,  the  dissector  will  find  the  superior  laryngeal 
ners'e  ;  and  by  the  side  of  the  larynx,  with  the  descending  part  of 
the  superior  thyroid  artery,  the  small  external  lar}'ngeal  branch. 

Clean  then  tlie  submaxillary  gland  close  to  the  base  of  the  jaw  ; 
and  on  partly  displacing  it  from  the  surface  of  the  mylo-hyoid 
muscle,  the  student  will  expose  the  small  branch  of  ner\^e  to  that 
muscle  with  the  submental  artery. 

The  intei-val  between  the  jaw  and  the  mastoid  process  is  supposed 
to  be  already  cleaned  by  the  removal  of  the  parotid  gland  in  the 
dissection  of  the  facial  nerve. 

Limits  of  the  space.  Behind,  is  the  stemo-mastoid  muscle,  ^  ;  and 
in  front,  a  line  from  the  chin  to  the  sternum,  along  the  middle  of 
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the  neck.  Above,  at  the  base  of  the  space,  will  be  the  lower 
jaw,  the  skull,  and  the  ear  ;  and  below,  at  the  apex,  is  the  sternum. 
Over  this  space  are  placed  the  skin,  the  superficial  fascia  with  the 
platysma,  the  deep  fascia,  and  the  ramifications  of  the  facial  and 
superficial  cervical  nerves. 

Muscles  in  the  space.  In  the  area  of  the  triangular  interval,  as  it  Contents  of 
is  above  defined,  are  seen  the  larynx,  and  pharynx  in  part,  and  *^^®  *^*^* 
many  muscles  converging  towards  the  hyoid  bone  as  a  centre, 
some  being  above  and  some  below  it.  Below  are  the  depressors 
of  tliat  bone,  viz.  omo-hyoid,  stemo-hyoid,  and  stemo-thyroid, 
*  to  *  ;  and  above  the  os  hyoides  are  the  elevator  muscles,  viz. 
mylo-hyoid,  digastric,  and  stylo-hyoid.  Connected  with  the  back 
of  the  hyoid  bone  and  the  larj'nx  are  some  of  the  constrictor 
muscles  of  the  gullet. 

Vessels  in  the  triangular  space.  The  carotid  blood-vessels,  *  and  ',  Carotid 
occupy  the  hinder  and  deeper  part  of  the  space  along  the  side  of  gj^ee.  "' 
the  stemo-mastoid  muscle  ;  and  their  course  would  be  marked  on  cours«. 
the  surface  by  a  line  from  the  stenio-clavicular  articulation  to  a 
point  midway  between  the  jaw  and  the  mastoid  process.    As  high  coveringn. 
as  the  level  of  the  cricoid  cartilage  they  are  buried  beneath  the 
depressor  muscles  of  the   os  hyoides  ;  but  beyond  that  spot  they 
are  covered  by  the   superficial  layers  over  the  space,  and  by  the 
stemo-mastoid  muscle  which,  before  it  is  displaced,  conceals  the 
vessels  as  far  as  the  parotid  gland. 

For  a  short  distance  after  its  exit  from  beneath  the  depressor  Bifurcation. 
muscles  of  the  os  hyoides,  the  common  carotid  artery  remains  a 
single  trunk,  *  ;  but  opposite  the  upper  border  of  the  thyroid  carti- 
lage it  divides  into  two  large  vessels,  external  and  internal  carotid. 
From  the  place  of  division  these  trunks  are  continued  onwards, 
beneath  the  digastric  and  stylo-hyoid  muscles,  to  the  interval 
between  the  jaw  and  the  mastoid  process. 

At  first  the  trunks  lie  side   by  side,  the  vessel  destined  for  the  Position  of 
internal  parts  of  the  head  (internal  carotid)  being  the  more  posterior  J^one""*"* 
or  external  of  the  two  ;  but  above  the  digastric  muscle  it  becomes  another. 
deeper   than   the   other.     The    more    superficial   artery    (external 
carotid)  furnishes  many  branches  to  the  neck  and  the  outer  part  Branches. 
of  the  head,  viz.  some  forwards  to  the  larynx,  tongue,  and  face  ; 
others  backwards  to  the  occiput  and  the  ear ;  and  others  upwards 
to  the  head. 

But  the  common  carotid  does  not  always  divide,  as  here  said.  Chanfresin 
For  the  pomt  of  branching  of  the  vessel  may  be  moved  from  the  Iii^Siil*n*of*^ 
upper  border  of  the  thyroid  cartilage,  either  upwards  or  down-  carotid. 
wu^s,  so   that  the  tnmk  may  remain  undivided  till  it  is  beyond 
the  OS  hyoides,  or  end  in  branches  opposite  the  cricoid  cartilage. 
Tl^  division  beyond  the  usual  place  is  more  frequent  than  the 
branching  short  of  that  spot.     It  may  ascend  as  an  undivided  trunk 
(though  very  rarely),  furnishing  offsets  to  the  neck  and  head. 

In  close  contact  with  the  outer  side  of  both  the  common  and  the  Jugular 
internal  carotid  artery,  and  incased  in  a  sheath  of  fascia  with  them,  ^®*" 
is  the  large  internal  jugular  vein,  which  receives  branches  m  the 
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neck  corresponding  with  some  of  the  branches  of  the  superficial 
altera  artery.     In  some  bodies  the  vein  may  cover  the  artery  ;  and  the 

IKW  ion.       i^ranches  joining  it  above  may  form   a  kind  of  plexus  over  the 

upper  end  of  the  common  carotid. 
Nerves  with      Nerves  in  tlve  space.  In  connection,  more  or  less  intimate,  with 
'  the  large  vessels,  are  the  following  nerves  with   a  longitudinal 
direction  : — In  front  of  the  sheath  lies  the  descending  branch  of 
the  hypo-glossal  nerve  ;  within  the  sheath  between  the  carotid 
artery  and  jugular  vein,  is  the  pneumo-gastric  nerve ;  and  behind 
lying  along    the  sheath  is  the  sympathetic  nerve.    Along  tlie  outer  side  of  the 
vessels  the  spinal  accessory  nerve  extends  for  a  short  distance,  till 
it  pierces  the  stemo-mastoid  muscle, 
and  crossing      Several  nerves  are   placed   across  the  vessels : — thus,  directed 
*^^^"*  transversely  over  the  two  carotids,  so  as  to  form  an  arch  below  the 

digastric  muscle,  is  the  hypo-glossal  nerve,  which  gives  downwards 
its  branch  (descendens  noni)  most  commonly  in  front  of  the  sheath. 
Appearing  on  the  inner  side  of  the  carotid  arteries,  close  to  the 
base  of  the  space,  is  the  glosso-pharyngeal  nerve,  which  courses 
forwards  between  them.  Inside  the  internal  carotid  artery,  opposite 
the  hyoid  bone,  the  superior  laryngeal  nerve  comes  into  sight ; 
whilst  a  little  lower  down,  with  the  descending  branches  of  the 
thyroid  artery,  is  the  external  laryngeal  branch  of  that  nerve. 
Glands;  Glands  in  the  space.  Two  glandular  bodies,  the  submaxillary,  ", 

«ubmaxii-      j^jj^j  thyroid,  *^,  have  their  seat  in  this  triangular  space  of  the  neck. 
The  submaxillary  gland  is  situate  altogether  in  front  of  the  vessels, 
and  is  partly  concealed  by  the  jaw  ;  and  beneath  it  on  the  surface 
of  the  mylo-hyoideus  is  the  small  ners'e  to  that  muscle,  with  the 
and  tiiyroid  submental  artery.     By  the  side  of  the  thyroid  cartilage,  between  it 
^^^y-  and  the  common  carotid  artery,  lies  the  thyroid  body  beneath  the 

stemo-thyroid  muscle:   in  the  female  this  body  is  more  largely 
developed  than  in  the  male. 
Parotid  At  the  base  of  the  space,  if  the  parts  were  not  disturbed,  would 

gland.  i^g  ^Q  parotid  gland,  which  is  wedged  into  the  hollow  between  the 

jaw  and  the  mastoid  process,  and  projects  somewhat  below  the  level 
of  the  jaw.    Its  connections  have  been  noticed  at  p.  28. 

Directions.  The  student  has  to  proceed  next  with  the  examination 
of  the  individual  parts  that  have  been  referred  to  in  the  triangular 
spaces. 
Anterior  Anterior  jugular  vein.  This  small  vein  occupies  the  middle  line  of 

jufc       vein  ^j^^  neck,  and  its  size  is  dependent  upon  the  degree  of  development 
of  the  external  jugular.     Beginning  in  some  small  branches  below 
the  chin,  the  vein  descends  to  the  sternum,  and   then  bends  out- 
wards beneath  the  stemo-mastoid  muscle,  to  open  into  the  sub- 
jcins  suhcia-  claviau    vein,    or   into    the    external    jugular.     In    tlie   neck    the 
vian  vein,      anterior  and  external  jugular  veins  communicate.    There  are  iwo 
anterior  veins,  one  for  each  side,  though  one  is  usually  larger  than 
tlio  other ;  and  at  the  bottom  of  the  neck   they  are  joined  by  a 
transverse  branch. 
stenio-nia«»-       The  STEitxo-CLEiDO-MASTOiD  MUSCLE  (fig.  15,  *)  forms  the  super- 
toid  miwde   ^^j^^j  prominence  of  the  side  of  the  neck.     It  is  narrower  in  the 
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centre  than  at  the  ends,  nnd  is  attached  below  bj  two  heads  of 
origin  which  are  separated  by  an  elongated  interval.     The  inner  hi 
head  is  filed  by  a  narrow  tendon   to   the  anterior   surface  of  the  ^j 
first  piece  of  the  stemuin  ;  and  the   outer  head  has  a  wide  fleshy  " 
Attachment  to  the  sternal   third  of  the   clavicle.     From  this  origin 
the^  heads   are  directed  upwards,  the   internal   passing  backwards, 

Fig.  15*. 


and  the  external  almost  vertically,  and    are  blended  about  the 
middle  of  the  neck  in  a  roundish  belly      Near  the  skull  the  muscle  tmt  Inmr- 
ends  in  a  tendon,  which  la  tnterled  into  the  mastoid  process  at  the  "'""*»1™'L 
oater   aspect  from  tip  to  base,  and   by  a  thin  aponeurosis   into  a 
roagfa  surface  behind  that  proceai,  and   into  the  outer  port  of  the 
Qpper  curved  line  of  the  occipital  bone 

The  muscle  divides  the  lateral  surface  of  the  neck  into  two  Fosiuon  to 
triangular  spaces.     On  ita  cutaneous   aspect  the   Htemo-mastoid  le  "       !*""■ 

•  View  ot  the  ulterior  triangular  apace  of  the  nect  (Qaain'a  "  Artenw  ') 
1.  Sterno-muloideiu.  2  Slemo-hfiiideuB  3  Anterior  bally  of  the  onio- 
hjoiileas.  4.  Thyro-hjoideua  6  (  ommon  carotiil  arteij  diTidug  7  Iq. 
ttmal  jnijiilar  Teiru  8.  Eiteraal  ]U  nilar  vem  — In  the  Drawing  from  which 
this  woodcnt  ia  copied  the  itemo-niaalind  a  parti;  cat  through 
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covered  by  the  common  integuments,  by  the  platysma  and  deep 
fascia,  and  by  the  external  jugular  vein  and  the  superficial  branches 
of  the  cervical  plexus  (across  the  middle).  If  the  muscle  be  cut 
through  below  and  raised,  it  will  be  seen  to  lie  on  the  following- 
parts  : — The  clavicular  origin  is  superficial  to  the  anterior  scalenus 
and  onio-hyoid  muscles ;  and  the  sternal  head  conceals  the  depressors 
of  the  hyoid  bone,  and  the  common  carotid  artery  with  its  vein 
and  n(^r\ts.  After  the  union  of  the  heads,  the  muscle  is  placed 
over  the  cervical  plexus,  and  the  middle  scalenus  and  the  elevator 
of  the  an^le  of  the  scapula  ;  and  near  the  skull  on  the  digastric 
and  spleiiius  tnusdes,  the  occipital  artery,  and  part  of  the  parotid 
gland.  The  spinal  accessory  nerve  perforates  the  muscular  fibres 
about  the  upper  third. 
Use,  Action.  Both  muscles  acting  bend  the  head  fonvards  ;  but  one 

muscle  will  turn  the  face  to  the  opposite  side.'  In  conjunction  with 
the  muscles  attached  to  the  mastoid  process  one  stemo-mastoideus 
will  incline  the  head  towards  the  shoulder  of  the  same  side. 

In  laborious  respiration  the  two  muscles  will  assist  in  elevating 

the  sternum. 

Oiuo-hyoid       The  omh-hyoid  MUSCLE  crosscs  beneath  the  stemo-mastoideus, 

™]^'^e         and  consists  of  two  fleshy  bellies  united  by  a  small  round  inter- 

the  scapula,  mediate  tendon  (fig.  14,  ^).     The  oriyin  of  the  muscle  from  the 

scapula,  and    the    coimections   of   the    posterior   part,   are  to  be 

and  ends  at   studied    in    the    dissection    of   the   Back.     From    the  intervening 

hyoid  boiic  tendon  the  anterior  fleshy  belly  (fig.   15,  ^)  is  directed  upwards 

along  the  outer  border  of  the  sterno-hyoid  muscle,  and  is  inserted 

into  the  lower  border  of  the  body  of  the  hyoid  bone,  close  to  the 

great  coniu. 

Connec-  The  anterior  belly  is  in  contact  with  the  fascia,  after  escaping 

tions.  from  beneath  the  stemo-mastoid ;  and  rests  on  the  stemo-thjToidcus. 

This  part  of  the  muscle  crosses  the  common  carotid  artery  and 

internal  jugular  vein  on  a  level  with  the  cricoid  cartilage. 

Use.  Action.  The   anterior  belly  depresses  the   hyoid   bone ;  and  the 

posterior  is  said  by  Tlieile  to   make  tense   the  deep  fascia  of  the 

neck  with  which  it  is  connected. 

Stemo-  The  STKKNO-HYOIT)  MUSCLE  (fig.  15,  ')  is  a  flat  thin  band  nearer 

hyoid  the  middle  line  than  the  preceding.     It  arises  from  the  posterior 

surface  of  the  sternum  and  the  cartilage  of  the  first  rib.    From  this 

spot  the  fibres  ascend,  and  are  inserted  into  the  lower  border  of  the 

body  of  the  os  hyoides,  internal  to  the  preceding  muscle. 

Partuover         One  surface  is  in  contact  with  the  fascia,  and  is  often  marked 

andbeueath.  ^^  j^  tendinous  intersection  near  the  clavicle.     When  the  muscle  is 

di\'ided  and  turned  aside,  the  deep  surface  will  be  found  to  touch 

the    stenio-thyroideus,    and    the    superior    thyroid   vessels.      The 

muscles  of  opposite  sides  are  separated  by  an  interval  which  is 

largest  below. 

Use.  Action.  It  draws  the  os  hyoides  downwards  after  swallowing ;  and 

in  laborious  respiration  it  will  act  as  an  elevator  of  the  sternum. 
Sterno-tliy-        The  STERNO-THYROiD  MUSCLE  is  wider  and  shorter  than  the  stemo- 
roid  m\i8cie  hyoid,  beneath  which  it  lies.    Like  the  other  hyoid  muscle,  it  arises 
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from  the  posterior  surface  of  the  sternum,  and  from  the  cartilage  of 
the  first  rib  below  the  former  ;  it  is  inserted  into  the  oblique  line  on 
the  side  of  the  thyroid  cartilage,  where  it  is  continuous  with  the 
thjrro-hyoid  muscle. 

The  inner  border  touches  its  fellow  for  about  an  inch,  along  the  Parts  over 
middle  line  of  the  neck,  whilst  the  outer  reaches  over  the  carotid  and  beneath. 
artery.  The  superficial  surface  is  concealed  by  the  preceding  hyoid 
muscles  ;  and  the  opposite  surface  is  in  contact  with  the  lower 
part  of  the  common  carotid  artery,  the  trachea,  and  the  larynx  and 
thyroid  body.  A  transverse  tendinous  line  crosses  the  muscle  near 
the  sternum. 

Action,  Its  chief  use  is  to  aid  the  preceding  muscle  in  lowering  Use. 
rapidly  the  hyoid  bone  after  deglutition  ;  but  it  can  draw  down  and 
forwards  the  thyroid  cartilage,  and  assist  in  rendering  tight  the  vocal 
cords. 

Like  the  stemo-hyoid  it  participates  in  the  movement  of  the  chest 
in  laborious  breathing. 

The  THYRO-HYOIDEDS  (fig.  15,  *)  is  a  continuation  in  direction  of  Thyro-hyoid 
the  last  muscle.     Beginning  on  the  side  of  the  thyroid  cartilage,  ™"*<^^®' 
the  fibres  ascend  to  the  inner  half  of  the  great  comu  of  the  os 
hyoides,  and  to  the  outer  part  of  the  body  of  the  bone. 

On  the  muscle  lies  the  omo-hyoideus ;  and  beneath  it  are  the 
superior  laryngeal  nerve  and  vessels.  It  is  sometimes  considered 
one  of  the  special  muscles  of  the  larynx. 

Action.  Raising  the  thyroid  cartilage  towards  the  os  hyoides,  it  Use. 
renders  lax  the  vocal  cords,  and  assists  in  placing  the  cartilage 
ander  the  tongue  preparatory  to  swallowing. 

Directions,  The  remaining  parts  included  in  this  section  are  the 
Bcaleni  muscles  and  the  subclavian  blood-vessels,  with  the  cervical 
nerves  and  the  carotid  blood-vessels.  The  student  may  examine 
them  in  the  order  here  given. 

Dissection  (fig.  16).  Supposing  the  stemo-mastoid  cut,  the  fat  Dissectioo 
and  fascia  are  to  be  taken  away  from  the  lower  part  of  the  neck, 
so  as  to  prepare  the  scaleni  muscles  with  the  subcla\4an  vessels 
and  their  branches.  By  means  of  a  little  dissection  the  anterior 
scalenus  muscle  will  be  seen  ascending  from  the  first  rib  to  the 
lower  cervical  vertebrae,  having  the  phrenic  nerve  and  subclavian 
vein  in  front  of  it,  the  latter  crossing  it  near  the  rib. 

The  part  of  the  subclavian    artery  on   the   inner  side  of   theofthesub- 
scalenus  is  then  to  be  cleaned,  care  being  taken  not  only  of  its  anliy" 
branches,  but  of  the  branches  of   the  sympathetic  ner^^e  which 
course  over  and  along  it  from  the  neck  to  the  chest.    This  dissec- 
tion will  be  facilitated  by  the  removal  of  a  piece  or  the  whole  of 
the  clavicle. 

All  the  branches   of   the    artery   are  in   general  easily  found,  and 
except  the  superior  intercostal,  which  may  be  sought  in  the  thorax  '"^^  ^ ' 
in  front  of  the  neck  of  the  first  rib.     On  the  branch  (inferior 
thyroid)  ascending  to  the  thyroid  body,  or  near  it,  is  the  middle 
cervical  ganglion  of  the   sympathetic  ;  and  the  dissector  should 
follow  downwards  from  it  a  small  cardiac  nerve  to  the  thorax. 
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Only  the  origin  and  first  part  of  the  arterial  branches  can  he  now 
Been  ;  their  termination  is  met  with  in  other  stages  of  this  dieaec- 
tion,  or  in  the  disaection  of  other  parta  of  the  body. 

Next  Uic  student  should  aeek  the  email  right  lympLatio  dnct 
that  opens  into  the  aubclavian  vdn  near  the  junction  of  this  with 

Pig.  1B.» 


the  jugular.   A  notice  of  it  will  be  giv  en  t,  itli  the  Ijinphabcs  of  the 
thorax  (p.  36G). 

The  outer  port  of  the  subclaTinn  arterj  having  been  already 
prepared,  let  tbc  dissector  remove  more  completely  the  fibrous  tisane 
from  the  nerves  of  the  bracliial  plexus.  From  the  plexus  trace  the 
small  branch  to  the  subclavius  muscle  ;  and  the  branches  to  the 
rhomboid  and  perratua  muscles,  which  pierce  the  middle  scalenns. 

*  A  view  of  the  common  carotid  and  Babclavian  orterisg  (Qnain'a  "  Ai- 
teriei").  1.  Anterior  scalenus,  with  the  plirenic  uerte  on  tt.  2.  Middle 
■caleniu.  3.  Leratoc  uiguli  Bcapuls.  4,  Omofajoidens.  6.  Bectoa  capitis 
anticiis  major,  fl.  Common  carotid  artery.  7.  SBbclaTian  Tein.  8.  Sab- 
clavinn  iLrter;.  6.  Digastric  muscle.  10.  Parotid  gland.  11.  SubmaxillaiJ 
gland.     12.     Thyroid  body.     IS,  Trapeooa  muscle,  reflected. 
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If  it  is  thought  necessary,  the  anterior  scalenus  may  be  cut  through 
after  the  artery  has  been  studied. 

Clean  the  cervical  plexus,  and  seek  its  muscular  branches,  the  of  cervical 
«mall  twigs  to  join  the  descendens  noni,  and  the  roots  of  the  i*^®""- 
phrenic  nerve.     Lastly,  let  the  middle  scalenus  muscle  be  defined, 
as  it  lies  beneath  the  cervical  nerves. 

The  SCALENI  muscles  are  usually  described  as  three  in  number,  Number  of 
and  are  named  from  their  relative  position,  anterior,  middle,  and  SJSSg. 
posterior  ;  they  extend  from  the  first  two  ribs   to  the  transverse 
processes  of  the  cervical  vertebrae. 

The  SCALENUS  ANTicus  (fig.  16,  *)  extends  from  the  first  rib  to  Scalfiniw 
the  lower  vertebrae  of  the  neck,  and  is  somewhat  conical  in  shape.  *"***^"** 
It  is  attached  by  its  apex  to  the  inner  border  and  the  upper  surface  origin ; 
of  the  first  rib,  so  as  to  surround  the  rough  surface  or  projection 
on  this  aspect  of  the  bone  ;  and  by  its  base  it  is  inserted  into  the  insertion ; 
anterior  transverse  processes  of  four  of  the  cervical  vertebrae,  viz. 
sixth,  fifth,  fourth,  and  third  (fig.  45  ^'). 

More  deeply  seated  below  than  above,  the  muscle  is  concealed  connection*, 
by  the  clavicle  and  the  subclavius,  and  by  the  clavicular  part  of 
the    stemo-maatoid  :  the   phrenic   nerve  lies  along  its  cutaneous  ^^  veaseia, 
surface,  and  the  subclavian  vein  crosses  over  it  near  the  rib.    Along 
the  inner  border  is  the  internal  jugular  vein.     Beneath  the  scalenus  "»d  nerves. 
are  the  pleura,  the  subclavian  artery,  and  the  nerves  of  the  brachial 
plexus.   The  insertion  into  the  vertebrae  corresponds  with  the  origin 
of  the  rectus  capitis  anticus  major  muscle. 

Action,  The  anterior  muscle  raises  strongly  the  first  rib,  in  conse-  Use. 
quence  of  its  forward  attachment.     If  the  rib  is  fixed,  it  bends 
forwards  the  lower  part  of  the  neck. 

The    SCALENUS    MEDIUS    MUSCLE    (fig.    16,    ')   is    larger    than    the  Scalenus 

anterior,  and  extends  farthest  of  all  on  the  vertebra).     Inferiorly  *"®*^^"*- 
it  is  attached  to  a  groove  on  the  upper  surface  of  the  first  rib,    "*^°* 
extending  obliquely  forwards  for  one  inch  and  a  half  from  the 
tubercle  to  the  outer  border.   The  muscle  ascends  behind  the  spinal 
nerves,  and  is  inserted  into  the  tips  of   the  posterior  transverse  insertion. 
processes  of  all  the  cervical  vertebrae  (fig.  45,  ^). 

In  contact  with  the  anterior  surface  are  the  subclavian  artery  ^^1? 
and  the  spinal  nerves,  together  with  the  stemo-mastoid  muscle  ;  with  it. 
the  posterior  surface  touches  the  posterior  scalenus,  and  the  deep 
lateral  muscles  of  the  back  of  the  neck.    The  outer  border  is  per- 
forated by  the  nerves  of  the  rhomboid  and  serratus  muscles. 

Action.  Usually  it  elevates  the  first  rib.     With  the  rib  fixed,  the  Use. 
cervical  part  of  the  spine  can  be  inclined  laterally  by  one  muscle. 

The  SCALENUS  POOTicus  (fig.  45,  *")  is  inconsiderable  in  size,  and  Scalenus 
appears  to  be  part  of  the  preceding.    It  is  attached  below  to  the  i**^*"*^"*- 
second  rib,  in  front  of  the  serratus  posticus  superior,  by  a  shp  about  ments! 
half  an  inch  wide  ;  and  it  is  inserted  above  with  the  scalenus 
medins  into  two  or  three  of  the  lower  cervical  transverse  processes. 

Action.  It  acts  as  an  elevator  of  the  second  rib ;  and  its  fibres  Use, 
having  the  same  direction  as  those  of  the  medius,  it  will  help  to 
incline  the  neck  in  the  same  way. 
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The  SUBCLAVIAN  ARTERY  (fig.  16)  is  the  begkining  of  the  large 
vessel  supplying  the  upper  limb  with  blood,  which  is  thus  desig- 
nated from  its  position  beneath  the  clavicle.  This  vessel,  (*),  i» 
derived  from  the  branching  of  the  innominate  artery  behind  the 
stemo-clavicular  articulation,  and  the  part  of  it  named  subclavian 
extends  as  far  as  the  lower  border  of  the  first  rib.  To  reach  the 
limb  the  artery  crosses  the  lower  part  of  the  neck,  taking  an  arched 
course  over  the  bag  of  the  pleura  and  the  first  rib,  and  between 
the  scaleni  muscles.  For  the  purpose  of  describing  its  numerous 
connections  the  vessel  may  be  divided  into  three  parts ;  the  first 
extending  from  the  stemo-clavicular  articulation  to  the  inner 
border  of  the  anterior  scalenus  ;  the  second,  beneath  the  scalenus  ; 
and  the  third,  from  the  outer  border  of  that  muscle  to  the  lower 
edge  of  the  first  rib. 

First  2>cirt.  Internal  to  the  anterior  scalenus  the  artery  lies  deeply 
in  tlie  neck,  and  ascends  slightly  from  its  origin.  Between  the 
vessel  and  the  surface  will  be  found  the  common  tegumentary 
coverings  with  the  platysma  and  the  deep  fascia ;  the  stemo- 
mastoid,  stemo-hyoid,  and  stemo-thyroid  muscles  ;  and  a  strong^ 
deep  process  of  fascia  from  the  inner  border  of  the  scalenus  muscle. 
This  part  of  the  subclavian  lies  over  the  longus  colli  muscle,  though 
at  some  distance  from  it,  and  separated  from  it  by  fat  and  nerves. 
Below  the  artery  is  the  pleura,  which  ascends  into  tlie  arch  formed 
by  the  vessel. 

Veins.  The  innominate  vein,  and  the  ending  of  the  subclavian  (^)^ 
form  an  arch  below  that  of  the  artery.  The  large  internal  jugular 
vein  crosses  the  arterial  trunk  close  to  the  scalenus ;  and  under- 
neath this  vein,  with  the  same  direction,  hes  the  vertebral  vein. 
Much  more  superficial,  and  separated  from  the  artery  by  muscles,, 
is  the  deep  part  of  the  anterior  jugular  vein. 

Nerves,  In  front  of  the  artery  lies  the  pneumogastric  nerve,  near 
to  the  internal  jugular  vein ;  and  inside  this,  the  lower  cardiac  branch 
of  the  same  nerve  trunk.  Beneath  the  subclavian  artery  winds  the 
recurrent  branch  of  the  pneumogastric  ;  and  still  deeper  is  the  cord 
of  the  sympathetic  nerve  with  its  cardiac  branches,  one  or  more  of 
its  offsets  entwining  round  the  vessel. 

Second  part  Beneath  the  scalenus  the  vessel  is  less  deep  than 
when  placed  internal  to  that  muscle,  and  at  this  Spot  it  rises  highest 
above  the  clavicle.  The  second  part,  like  the  first,  is  covered  by  the 
integuments,  platysma,  and  deep  fascia ;  then  by  the  clavicular  origin 
of  the  stemo-mastoideus ;  and  lastly  by  the  anterior  scalenus. 
Behind  the  vessel  is  the  middle  scalenus.  Below  the  artery  is  the 
bag  of  the  pleura,  which  ascends  between  the  scaleni. 

Veins.  Below  the  level  of  the  artery,  and  separated  from  it  by  the 
anterior  scalenus  muscle,  lies  the  arch  of  the  subclavian  vein. 

Nerves.  In  front  of  the  scalenus  descends  the  phrenic  nerve. 
Above  the  vessel,  in  the  interval  between  the  scaleni,  are  placed 
the  large  cervical  nerves  ;  and  the  trunk  formed  by  the  last  cerv'ical 
and  first  dorsal  is  interposed  between  the  artery  and  the  middle 
scalenus. 
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Third  part  Beyond  the  scalenus  the  arter}'  is  contained  in  the  ThiM  part 
clavicular  part  of  the  posterior  triangular  space  (fig.  54),  and  is 
nearer  the  surface  than  in  the  rest  of  its  course  :  this  part  of  the  is  sui>er. 
vessel  is  enclosed  in  a  tube  of  the  deep  cervical  fascia,  which  it    ^    ' 
receives  as  it  passes  from  between  the  scaleni.    It  is  comparatively 
«uperficial  whilst  in  the  space  before  mentioned,  for  it  is  covered  parts  cover- 
only  by  the  integuments,  the  platysma,  and  deep  fascia  ;  but  near  its  *"*  ** » 
termination  the  vessel  gets  under  cover  of  the  suprascapular  artery 
and  vein,  and  the  clavicle  and  subclavius  muscle.    In  this  part  of 
its  course  the  artery  rests  on  the  surface  of  the  first  rib,  which  is  ^^^^ 
interposed  between  it  and  the  pleura. 

Veins.  The  arch  of  the  subclavian  vein  is  close  to  the  artery,  not  Position 
being  separated  by  muscle,  but  lies  commonly  at  a  lower  level.  ^  ^®  *  • 
The  external  jugular  vein  crosses  it  near  the  scalenus  muscle  ;  and 
the  supra8ca|)ular  and  transverse  cervical  branches,  which  enter  the 
jugular,  form  sometimes  a  plexus  over  this  part  of  the  artery. 

Nerves.  The  large  cords  of  the  brachial  plexus  are  placed  above  of  nerves  to 
and  close  to  the  vessel ;    and  the  small  nerve  of  the  subclavius  *    '^' 
crosses  it  about  the  middle.    Superficial  to  the  cervical  fascia  lie  the 
descending  cutaneous  branches  of  the  cervical  plexus. 

Peculiarities.  The  artery  may  spring  as  a  separate  tnmk  from  the  Peculiarities 
arch  of  the  aorta  ;  and  in  such  a  deviation  the  vessel  takes  a  deeper  °  ""«*"» 
place  than  usual  to  reach  the  scaleni  muscles. 

It  has  been  before  said  (p.  66)  that  the  subclavian  may  be  in  couree  and 
front  of  the  scalenus  or  in  its  fibres ;  and  that  it  may  be  placed 
one  inch  and  a  half  above  the  level  of  the  cla\'icle. 

BrancJies  of  subclavian.   Usually  there  are  four  chief  branches  on  Branches  of 
the  subclavian  artery.    Tliree  branches  arise  from  the  first  part  of  s"^^*^^"* 
tlie  arterial  trunk  ; — one  (vertebral)  ascends  to  the  head  ;  another  From  first, 
^internal  mammary)  descends  to  the  chest ;  and  the  remaining  one 
(thyroid   axis)  is  a  short  thick   trunk,  which  furnishes  branches 
inwards  and  outwards  to  the  thyroid  body  and  the  shoulder.    These 
arise  commonly  near  the  scalenus  muscle,  so  as  to  leave  an  interval 
at  the  origin  free  from  offsets.    This  interval  varies  in  lengtli  from 
half  an  inch  to  an  inch  in  the  gi*eater  number  of  cases  ;   and  its 
extremes  range  from  somewhat  less  than  half  an  inch  to  an  mch 
and  three  quarters.    But  in  some  instances  the  branches  are  scattered 
over  the  first  part  of  the  artery  (Quain).** 

The  fourth  branch  (superior  intercostal)  arises  beneath  the  an-  second, 
tenor  scalenus  from  the  second  part  of  the  artery,  and  gives  off  the 
deep  cervical  branch :  a  small  spinal  artery  comes  sometimes  from 
this  part  of  the  trunk. 

H  there  is  a  branch  present  on  the  third  part  of  the  artery,  it  is  J;^*^"^ 
commonly  the  posterior  scapular  :  if  more  than  one,  this  same  branch 
with  the  external  mammary  ;  and  if  more  than  two,  an  offset  be- 
longing to  tlie  thyroid  axis  will  be  added. 

*  The  student  is  referred  for  fuUer  information  respecting  the  peculiarities 
of  the  vessels,  and  the  practical  applications  to  be  deduced  from  them,  to  the 
original  and  valuable  work  on  the  Anatomy  of  the  Arteries  of  the  Human 
Body,  by  Richard  Quain,  F.R.S. 
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The  vertebral  artery  is  generally  the  first  and  largest  branch  of 
the  subclavian,  and  arises  from  the  upper  and  posterior  part« 
Ascending  between  the  contiguous  borders  of  the  scalenus  and 
longus  colli  muscles,  this  branch  enters  the  aperture  in  the  lateral 
mass  of  the  sixth  cervical  vertebra,  and  is  continued  upwards  to 
the  skull  through  the  foramina  in  the  other  cervical  vertebrae. 
Before  the  artery  enters  its  aperture  it  is  partly  concealed  by  the 
internal  jugular  vein,  and  passes  beneath  the  thyroid  artery  ;  it  ia 
accompanied  by  branches  of  the  sympathetic  nerve,  and  supplies 
small  muscular  offsets.  Its  course  and  distribution  will  be  given 
afterwards. 

Tlie  vertebral  vein  issues  with  its  accompanying  artery,  to  which 
it  is  superficial  in  the  neck,  and  is  directed  over  the  subclaviau 
artery  to  join  the  subclavian  vein  ;  it  receives  the  deep  cervical  vein ^ 
and  the  branch  that  accompanies  the  ascending  cervical  artery. 

The  internal  mammary  branch  leaves  the  lower  part  of  the  sub- 
clavian artery,  and  coursing  downwards  beneath  the  clavicle,  sub- 
clavius,  and  the  right  innominate  vein,  enters  the  thorax  between 
the  first  rib  and  the  bag  of  the  pleura.  As  the  artery  disappears 
in  the  chest,  it  is  crossed  (superficially)  by  the  phrenic  nerve.  The 
vessel  is  distributed  to  the  walls  of  the  chest  and  abdomen ;  and 
its  anatomy  will  be  learnt  with  the  dissection  of  those  parts. 
Thyroid  axis  Thyroid  axis,  Tliis  is  a  short  thick  tnml^  (fig.  16)  which  arises 
from  the  front  of  the  artery  near  the  anterior  scalenus  muscle,  and 
divides  into  soon  divides  into  three  branches — one  to  the  thyroid  body,  and  two 
over  the  scapula. 

The  suprascapular  branch  courses  outwards  across  the  lower  part 
of  the  neck,  beliind  the  clavicle  and  subclavius  muscle,  to  tlio 
superior  costa  of  the  scapula  ;  and  entering  the  supraspinal  fossa  is 
distributed  on  tlie  dorsum  of  that  bone.  The  connections  of  this 
artery  are  more  fully  seen  in  the  dissection  of  tlie  Back  (p.  387). 

The  transverse  cervical  branch,  usually  larger  than  the  preceding^ 
takes  a  similar  direction,  though  higher  in  the  neck,  and  ends 
beneath  the  border  of  the  trapezius  muscle  in  the  superficial  cervical 
and  posterior  scapular  arteries.  ("  Dissection  of  the  Back.")  In 
its  course  outwards  tlu"ough  the  space  containing  the  third  part  of 
the  subclavian  artery,  this  branch  crosses  the  anterior  scalenus,  tho 
plu-enic  nerve,  and  the  brachial  plexus.  Some  small  offsets  are 
supplied  by  it  to  the  posterior  triangular  space  of  the  neck. 
eiSn"*\-  '  Though  the  transverse  cervical  artery  suppHes  ordinarily  th& 
posterior  scapular  branch,  there  are  many  bodies  in  wliich  it  is  too 
small  to  give  origin  to  so  large  an  offset.  In  such  instances  the 
diminished  artery  ends  in  the  trapezius  muscle  ;  whDst  the  posterior 
scapular  branch  arises  separately  from  the  tliird,  or  even  the  second 
part  of  the  subclavian  artery  (fig.  16). 

The  inferior  thyroid  branch  is  the  largest  offset  of  the  thyroid 
axis.  Directed  inwards  with  a  flexuous  course  to  the  thyroid  body^ 
the  branch  passes  beneath  the  common  carotid  artery  and  the 
accompanying  vein  and  nerves,  and  in  front  of  the  longus  coUJ 
muscle  and  the  recurrent  nerve.    At  the  lower  part  of  the  thyroid 
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body  it  divides  into  branches  which  ramify  in  the  under  surface, 
and  communicate  with  the  superior  thyroid,  and  its  fellow,  forming 
a  very  free  anastomosis  between  those  vessels. 

Near  the  larynx  a  laryngeal  branch  is  distributed  to  that  tube,  gives  laryn- 
and  other  ofbets  are  furnished  to  the  trachea.  *^  °  '**^ 

The  atcendmg  cervical  brarwh  of  the  thyroid  is  directed  upwards  ^^*^  ascend- 
between  the  scalenus  and  rectus  capitis  anticus  major,  and  ends  in  toli^h. 
branches  to  those  muscles  and  the  posterior  triangle  of  tiie  neck. 
Some  small  spinal  offsets  are  conveyed  along  the  spinal  nerves  to 
the  cord  and  its  membranes. 

The  veins  corresponding  with  the  branches  of  the  thyroid  axis  Veins  cor- 
have  4he  following  destination  : — those  with  the  suprascapular  and  to*arterie? 
traDHverse  cervical  arteries  open  into  the  external  jugular  vein.    But 
the  inferior  thyroid  vein,  beginning  in  the  thyroid  body,  descends 
in  front  of  the  trachea,  beneath  the  muscles  covering  this  tube,  to 
the  innominate  vein. 

The  superior  intercostal  artery  arises  from  the  posterior  part  of  ?*2I®"*''L, 
the  subclavian,  and  bends  downwards  over  the  neck  of  the  first  rib  :  branch. 
its  distribution  to  the  first  two  intercostal  spaces  will  be  seen  in  the 
thorax  (p.  363). 

Arising  in  common  with  this  branch  is  the  deep  cervical  artery  V^]^^^' 
(art.  profunda  cervicis).  Analogous  to  the  dorsal  branch  of  an 
intercostal  artery  (Quain),  it  passes  backwards  between  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  first  rib,  lying 
internal  to  the  two  hinder  scaleni  muscles  and  the  fleshy  slips  con- 
tinued upwards  from  the  erector  spina),  to  end  beneath  the  cora- 
plexus  muscle  at  the  posterior  part  of  the  neck. 

A  spinal  branch  (Quain)  is  frequently  given  from  the  second  part  ?J*"*^! 
of  the  artery  ;  its  offsets  are  continued  into  the  spinal  canal  through 
the  intervertebral  foramina. 

The  SUBCLAVIAN  VEIN  has  not  the  same  limits  as  the  companion  Subclavian 
artery,  reacliing  only  from  the  lower  edge  of  the  first  rib  to  the  ^*'"*' 
inner  border  of  the  anterior  scalenus.     It  is  a  continuation  of  the 
axillary  vein,  and  ends  by  joining  the  internal  jugular  in  the  inno- 
minate trunk.    Its  course  is  arched  below  the  level  of  the  artery, 
from  which  it  is  separated  by  the  scalenus. 

Branches.  The  anterior  and  external  jugular  join  the  subclavian  J*« 
vein  outside  the  scalenus,  and  the  vertebral  vein  enters  it  inside  tliat  ' 

muscle.     Into  the   angle  of  union  of  the  subclavian  and  jugular 
veins  the  right  lymphatic  duct  opens  (fig.  27,  ")  ;  and  at  the  like  opening  of 
spot,  on  the  left  side,  the  large  lymphatic  or  thoracic  duct  ends  ^^ct«!***^ 
(hg.  27,  *).    The  highest  pair  of  valves  in  the  subclavian  trunk  is  vaives. 
placed  outside  the  opening  of  the  external  jugular  vein.** 

It  should  be  borne  in  mind  that  not  unfrequently  the  vein  is  as  Position 
high  in  the  neck  as  the  third  part  of  its  companion  artery  ;  and  that  °**y  ^"^* 
the  vein  has  been  seen  twice  with  tlie  artery  beneath  the  anterior 
scalenus. 

*  See  a  paper  on  the  Valves  in  the  Veins  of  the  Neck  in  the  Edin.  Med. 
Jonmal  of  Nov.,  1856,  by  Dr.  Struthers. 
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The  ANTERIOR  PRIMARY  BRANCHES  OP  THE  CERVICAL  NERVES  Spring 

from  the  common  trunks  in  the  intervertebral  foramina,  and  appear 
on  the  side  of  the  neck  between  the  intertransverse  muscles.  These 
nerves  are  eight  in  number,  and  are  equally  divided  between  the 
cervical  and  the  brachial  plexus  ;  the  highest  four  being  combined 
in  the  former,  and  the  remaining  nerves  in  the  latter  plexus.  The 
nerves  receive  offsets  of  communication  from  the  sympathetic  at 
their  beginning^  and  intermix  by  means  of  numerous  branches  near 
the  spine. 

To  this  general  statement  some  addition  is  needed  for  the  first 
two  nerves  ;  and  their  peculiarities  will  be  noticed  in  Section  18. 

Brachial  Plexus.  The  four  lower  cervical  nerves  and  parfrof  the 
first  intercostal  are  blended  in  this  plexus  ;  and  a  fasciculus  is  added 
to  them  from  the  lowest  nerve  entering  the  cervical  plexus.  Thus 
formed,  the  plexus  reaches  from  the  neck  to  the  axilla,  where  it 
ends  in  nerves  for  the  upper  limb.  Only  the  part  of  it  above  the 
clavicle  can  now  be  seen.  In  the  neck  the  nerves  have  but  little  of 
a  plexiform  disposition  :  they  lie  at  first  between  the  scaleni  muscles, 
opposite  the  four  lower  cervical  vertebrte,  and  have  the  following 
arrangement : — 

The  fifth  and  sixth  ner\'e8  unite  near  the  vertebras ;  the  seventh 
remains  distinct  as  far  as  the  outer  border  of  the  middle  scalenus ; 
and  the  last  cervical  and  the  piece  of  the  first  intercostal  are 
blended  in  one  trunk  beneath  the  anterior  scalenus ;  so  that  they 
make  at  first  three  cords.  Near  the  attachment  of  the  middle 
scalenus  to  the  rib,  the  seventh  nerve  throws  itself  into  the  trunk 
of  the  united  fifth  and  sixth,  and  then  there  result  two  cords  to  tlie 
plexus  : — the  one  (upper)  formed  by  the  fifth,  sixth,  and  seventh 
cendcal  nerves  ;  and  the  other  (lower)  by  the  eighth  cervical  and 
the  first  intercostal  nerve.  These  two  trunks  accompany  the  sub- 
clavian artery,  lying  to  its  acromial  side,  and  are  continued  to  the 
axilla  where  they  are  more  intimately  blended. 

Branches,  The  branches  of  the  plexus  may  be  classed  into 
those  above  the  clavicle,  and  those  below  that  bone.  The  highest 
set  end  mostly  in  muscles  of  tlie  lower  part  of  the  neck  and  of 
the  scapula  ;  whilst  the  other  set  consist  of  the  terminal  branches, 
and  are  furnished  to  the  upper  limb,  with  which  they  will  be 
referred  to. 

Branches  above  the  Clavicle.  The  branch  of  the  suhclaivius 
muscle  is  a  slender  twig,  which  arises  from  the  trunk  formed  by 
the  fifth  and  sixth  nerves,  and  is  directed  downwards  over  the 
subclavian  artery  to  the  under  surface  of  the  muscle  ;  it  is  often 
united  with  the  phrenic  nerve  at  the  lower  part  of  the  neck. 

The  branch  of  (he  rhomboid  muscles  springs  from  the  fifth  nerve  in 
the  substance  of  the  middle  scalenus,  and  perforates  the  fibres  of 
that  muscle  ;  it  is  directed  backwards  beneath  the  levator  anguli 
scapulae  to  its  destination.  Branches  are  given  usually  from  this 
nerve  to  the  levator  anguli  scapulae. 

The  ne7%'e  of  the  serratus  (posterior  thoracic  nerve)  is  contained 
in  the  scalenus,  like  the  preceding,  and  aiises  from  the  fifth  and 
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ftixth  nerves  near  the  intervertebral  foramina.  Piercing  the  fibres 
of  the  scalenus  lower  than  the  preceding  branch,  the  nerve  is  con- 
tinued behind  the  brachial  plexus,  and  enters  the  serratus  magnus 
muscle  on  the  axillary  surface. 

Branches  of  the  scaleni  and  Umgus  colli  muscles.    These  small  Nerves  of 
twigs  are  seen  when  the  anterior  scalenus  is  divided  :  they  arise  longus  coiiL 
from  the  beginning  of  the  trunks  of  the  nerves. 

The  suprascapular  nerve  is  larger  than  either  of  the  others.     It  Supnwcapu- 
arises  near  the  subclavian  branch  from  the  cord  of  the  plexus  ^  "®'^®* 
formed  by  the  fifth  and   sixth  nerves.     Its  destination  is  to  the 
muscles  on  the  dorsum  of  the  scapula,  and  it  will  be  dissected 
with  the  arm. 

Occasionally  an  offset  from  the  fifth  cervical  trunk  joins  the  Offset  to  the 
phrenic  nerve  on  the  anterior  scalenus  muscle.  ^ 

The  CERVICAL  PLEXUS  is  formed  by  the  first  four  cervical  ner^'es.  Cervical 
Situate  at  the  upper  part  of  the  neck,  it  lies  beneath  the  stemo-  **  ^^^ 
mastoid  muscle,  and  on  the  middle  scalenus  and  the  levator  anguli 
scapulae.     It  differs  much  from  the  brachial  plexus,  for  it  resembles  fomis  a 
a  network  more  than  a  bundle  of  large  cords.    The  following  is  the  "*  ^^^  ' 
general  arrangement  of  the  nerves  in  the  plexus  : — Each  nerve,  Arrange- 
except  the  first,  divides  into  an  ascending  and  a  descending  branch,  JUfrves*. 
and  these  unite  with  similar  parts  of  the  contiguous  nerves,  so  as 
to  give  rise  to  a  series  of  arches.     From  these  loops  or  arches  the 
different  branches  arise  : — 

The  branches  are  superficial  and  deep.    The  superficial  set  has  ^**  offsets 
been  described  with  the  triangular  space  of  the  neck,  as  consisting  ticua ; 
of  ascending  and  descending  (p.  57).    The  ascending  branches  may 
be  now  seen  to  spring  from  the  union  of  the  second   and   third 
nerves ;  and  tlie  descending,  to  take  origin  from  the  loop  between 
the  third  and  fourth  nerves.    The  deep  set  of  branches  remains  to  and  deep, 
be  examined  :  they  are  muscular  and  communicating,  and   may  be  ^*"^*^*— 
arranged  into  an  internal  and  an  external  series. 

Internal  Series.    The  phrenic  or  muscular  nerve  of   the  dia-  Pi>renic 

iiervc 

phragm  (fig.  IG)  is  derived  from  the  fourth,  or  third  and  fourth 
nerves  of  the  plexus  ;  and  it  may  be  joined  by  a  fasciculus  from 
the  fifth  cer\'ical  nerve.  Descending  obliquely  on  the  surface  of 
the  anterior  scalenus  from  the  outer  to  the  inner  edge,  it  enters  the 
chest  in  front  of  the  internal  mammary  artery,  but  behind  the  sub- 
clavian vein,  and  traverses  that  cavity  to  reach  the  diaphragm.  At 
the  lower  part  of  the  neck  the  phrenic  ner\'e  is  joined  by  a  filament 
of  the  sympathetic,  and  sometimes  by  an  offset  of  the  nerve  to  the 
subclavius  muscle. 

On  the  left  side  the  nerve  crosses  over  the  first  part  of  the 
subclavian  arter}-. 

The  branches  communicating  with  the  descendens  noni  are  two  in  Nerves  ti> 
number.     One  arises  from  the  second,  and  the  other  from  the  third  seJiid^ 
cervical  nerve  ;  they  are  directed  inwards  over  the  internal  jugular  "oni- 
vein,   and  communicate  in  front  of  the  carotid  sheath   with   the 
descending  muscular  branch  (descendens  noni)  of  the  hypoglossal 
nerve.     Sometimes  these  nerves  pass  under  the  jugular  vein. 
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Muscular  branches  are  furnished  to  tlie  anterior  recti  muscles ; 
they  arise  from  the  loop  between  the  first  two  nerves,  and  from 
the  trunks  of  the  other  nerves  close  to  the  intervertebral  foramina. 

Some  connecting  brandies  from  the  loop  between  the  first  two 
nerves  unite  with  the  sympathetic  and  some  cranial  nerves  near 
the  base  of  the  skull :  these  will  be  afterwards  described. 

External  ok  Posierior  Series.  Muscular  brandies  are  supplied 
from  the  second  nerve  to  the  sterno-mastoideus  ;  from  the  third 
nerve  to  the  levator  anguli  scapula) ;  and  from  the  third  and  fourth 
nerves  to  the  trapezius.  Further,  some  small  branches  enter  the 
substance  of  the  middle  scalenus. 

Connecting  branches  with  tlie  spinal  accessory  nerve  exist  in  three 
places.  First,  in  tlie  stemo-mastoid  muscle  ;  next,  in  the  posterior 
triangular  space  ;  and  lastly,  beneath  the  trapezius.  The  union 
with  the  branches  distributed  to  the  trapezius  has  the  appearance 
of  a  plexus. 

The  COMMON  CAROTID  ARTERY  is  the  leading  vessel  for  the 
supply  of  blood  to  the  neck  and  head  (fig.  IG,  ^).  The  origin  of 
the  vessel  differs  on  opposite  sides  of  the  body,  beginning  at  the 
lower  part  of  the  neck  on  the  right  side,  and  in  the  thorax  on  the 
left  side. 

The  right  vessel  commences  opposite  the  stemo-clavicular  articu- 
lation in  the  bifurcation  of  the  innominate  artery,  and  ends  at  the 
upper  border  of  the  thyroid  cartilage  by  dividing  into  external 
and  internal  carotids.  The  course  of  the  artery  is  along  the  side 
of  the  trachea  and  larjnix,  gradually  diverging  from  the  vessel  on 
the  opposite  side  in  consequence  of  the  increasing  size  of  the 
larynx  ;  and  its  position  will  be  marked  by  a  line  from  the  stemo- 
clavicular  articulation  to  a  point  midway  between  the  angle  of  the 
jaw  and  the  mastoid  process. 

Contained  in  a  sheatli  of  cervical  fascia  with  the  internal 
jugular  vein  and  the  pneumo-gastric  nerve,  the  carotid  artery  has 
the  following  connections  with  the  surrounding  parts  : — As  high 
as  the  cricoid  cartilage  tlie  vessel  is  deeply  placed,  and  is  con- 
cealed by  the  common  coverings  of  the  skin,  platysma,  and  f asciaD  ; 
and  by  the  muscles  at  the  lower  part  of  the  neck,  viz.,  stemo- 
mastoid  (sternal  origin),  stemo-hyoid,  omo-hyoid,  and  sterno- 
thyroid. But  above  the  cricoid  cartilage  to  its  termination  the 
artery  is  less  deep,  being  covered  only  by  the  stenio-mastoid  with 
the  common  investments  of  the  neck.  The  vessel  rests  mostly 
on  the  longus  colli  muscle,  but  close  to  its  ending  on  the  rectus 
capitis  anticus  major.  To  the  inner  side  of  tlie  carotid  lie  the 
trachea  and  larj-nx,  the  oesophagus  and  pharynx,  and  the  thyroid 
body,  the  last  overhanging  the  vessel  by  the  side  of  the  larynx. 
Along  the  outer  side  of  the  carotid  sheath  is  a  chain  of  lymphatic 
glands. 

Veins,  The  large  internal  jugular  lies  on  the  outer  side  and 
close  fo  the  carotid  at  the  upper  end,  but  separated  from  it  below 
by  an  interval  of  about  half  an  inch  :  on  the  left  side  the  vein 
is  over  the  arterj'  below,  as  will  be  afterwards  seen.    One  or  two 


COMMON    CABOTID   AETEEY.  7& 

upper  thyroid  veins  and  their  branches  cross  the  upper  end  of  the 
arterial  trunk ;  and  opposite  the  thyroid  body  another  small  vein 
(middle  thyroid)  is  directed  back  over  the  vessel.  Near  the  clavicle 
the  anterior  jugular  vein  passes  out  under  the  stemo-mastoideus  : 
it  is  superficial  to  the  artery,  and  separated  from  it  by  the  sterno- 
hyoid and  thyroid  muscles. 

Arteries,  Offsets  of  the  upper  thyroid  arterj'  descend  over  the  of  arteri«i» 
top  of  the  sheath  ;  and  the  inferior  thyroid  crosses  under  it  below 
the  level  of  the  cricoid  cartilage. 

Nerves.  The  descendens  noni  Hes  in  front  of  the  sheath,  crossing  <>'  nerves 
from  the  outer  to  the  inner  side,  and  is  joined  there  by  the  cervical 
nerves.  The  pneumogastric  lies  within  the  sheath,  behind  and  be- 
tween the  artery  and  the  vein.  The  sympathetic  cord  and  branches 
rest  on  the  spine  behind  the  sheath.  All  the  nerves  above  men- 
tioned have  a  longitudinal  direction  ;  but  the  inferior  laryngeal  or 
recurrent  crosses  obliquely  inwards  beneath  the  sheath  towards  the 
lower  end  of  tlie  artery. 

Branches  of  carotid.  As  a  rule,  the  common  carotid  artery  does  Branchwi 

11  Oil  6 

not  famish  any  collateral  branch,  though  it  is  very  common  for  the 
saperior  thjrroid  to  spring  from  its  upper  end.  At  the  terminal 
bifurcation  into  the  two  carotids  the  arteiy  is  slightly  bulged. 

The  INTERNAL  JUGULAR  VEIN  extends  upwards  to  the  base  of  the  internal 
fiknll,  but  only  the  part  of  it  that  accompanies  the  common  carotid  " 

18  now  seen.    Placed  outside  its  artery,  the  vein  ends  below  by 
uniting  with  the  subclavian  in  the  innominate  vein.    Its  proximity 
to  the  carotid  is  not  equally  close  throughout,  for  at  the  lower  part  is  cioae  t«> 
of  the  neck  the  vein  inclines  backwards,  leaving  a  space  between  it  Liery, 
and  the  artery,  in  which  the  vagus  nerve  is  seen  about  midway  except 
between  the  two.    Sometimes  the  vein  is  superficial  to  the  carotid,  ^^"^■• 
as  on  the  left  side. 

The  lower  part  of  the  vein  is  marked  by  a  dilatation  or  sinus. 
Near  its  ending  it  becomes  contracted,  and  is  provided  with  a  pair 
of  valves  (Struthers). 

In  this  part  of  its  course  the  vein  receives  the  superior  and  Branches. 
middle  thyroid  branches. 

Peculiarities  of  the  carotid.  The  origin  of  the  artery  on  the  right  Difference* 
side  may  be  above  or  below  the  pohit  stated.     Mention  has  been  arten^"  ' 
made  of  the  difference  in  the  place  of  bifurcation,  and  of  the  fact 
that  the  common  carotid  may  not  be  divided  into  two  (p.  61).    In-  in  number. 
stead  of  one,  there  may  be  two  trunks  issuing  from  beneatli  the 
hyoid  muscles. 

Dissection.  The  dissector  may  next  trace  out  completely  the  trunk  Dissection. 
of  the  external  carotid  (fig.  17),  and  follow  its  branches  until  they 
disappear  beneath  different  parts.   Afterwards  he  may  separate  from 
one  another  the  digastric  and  stylo-hyoid  muscles,  which  cross  the 
carotid  ;  and  may  define  their  origin  and  insertion. 

The  DIGASTRIC    MUSCLE   (fig.  15,  *)    COnsistS  of  two  fleshy  bellies.  Digastric 

united  by  an  intervening  tendon,  whence  its  name.    The  posterior,  two  bellies, 
the  larger  of  the  two,  arises  from  the  groove  beneath  the  mastoid 
|m)ce88 ;  whilst  the  anterior  belly  is  fixed  on  the  side  of  the  sym- 
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pliysis  of  the  lower  jaw.  From  these  attachments  tlie  fibres  are 
directed  to  the  intervening  tendon,  which  is  surromided  by  fibres 
of  the  stylo-hyoideus,  and  is  united  by  an  aponem-otic  expansion  to 
its  fellow,  and  to  the  body  and  part  of  the  great  comu  of  the  os 
hyoides.  ' 

The  arch  formed  by  the  digastric  is  superficial,  except  at  the  outer 
end,  where  it  is  beneath  the  stemo-mastoid  and  splenius  muscles. 
The  posterior  belly  covers  the  carotid  vessels  and  the  accompanying 
veins  and  nerves  ;  and  is  placed  across  the  anterior  triangular  space 
of  the  neck  in  the  position  of  a  line  from  the  mastoid  process  to 
a  little  above  the  hyoid  bone.  Along  its  lower  border  lie  the  oc- 
cipital artery  and  tlie  h3T)oglo8sal  nerve  ;  the  former  passing  back- 
wards, the  latter  forwards.  The  anterior  belly  rests  on  the  mylo- 
hj'oid  muscle. 

The  nmscle  forms  the  lower  boundary  of  a  space  between  it,  the 
jaw,  and  the  base  of  the- skull,  wliich  is  subdivided  into  two  by 
the  stylo-maxillary  ligament.  In  the  posterior  portion  are  contained 
the  parotid  gland,  (*"),  and  the  vessels  and  ner\'e8  in  connection 
with  it  (p.  29)  ;  in  the  anterior,  are  the  submaxillary  gland,  ("), 
with  the  facial  and  submental  vessels,  and  deeper  still,  the  muscles 
between  the  cliin  and  the  hyoid  bone. 

Action.  The  lower  jaw  being  moveable,  the  muscle  depresses  that 
bone  and  opens  the  mouth.  If  the  jaw  is  fixed,  the  two  bellies  act- 
ing will  elevate  the  hyoid  bone. 

It  is  supposed  that  the  posterior  belly  may  assist  in  mo\'ing  back 
the  head  when  the  juw  is  fixed. 

Tlie  STYLO-HYoiD  MUSCLE  is  thin  and  slender,  and  has  the  same 
position  as  the  posterior  belly  of  the  digastric.  It  arises  from  the 
outer  surface  of  the  styloid  process,  near  the  base,  and  is  inserted 
into  the  body  of  tlie  os  hyoides. 

The  muscle  has  the  same  connections  as  the  posterior  belly  of 
the  digastric ;  and  its  fleshy  fibres  are  usually  perforated  by  the 
tendon  of  that  muscle.  In  some  bodies  the  stylo-hyoideus  is 
absent. 

Action.  This  muscle  elevates  the  os  hyoides  preparatory  to  swal- 
lowing ;  and  checks,  with  the  posterior  bell}'  of  the  digastric,  the  too 
for^vard  movement  of  that  bone  by  the  other  elevators. 

The  HYPOGLOSSAL  NERVE  (ninth  cranial)  appears  in  the  anterior 
triangle  at  the  lower  edge  of  the  digastric  muscle,  where  it  hooks 
roimd  the  occipital  arterj'  ;  it  is  then  directed  forwards  to  the 
tongue  below  that  muscle,  and  disappears  in  front  beneath  the 
mylo-liyoideus.  In  this  course  the  nerve  passes  over  the  two 
carotids  ;  and  near  the  comu  of  the  os  hyoides  it  crosses  also  the 
lingual  artery,  so  as  to  become  higher  than  the  vessel.  From  this 
part  arise  the  descendens  noni  branch,  and  a  small  muscular  oSaet 
to  the  tliyro-hyoideus. 

The  descending  branch  (ram.  descend,  noni)  leaves  the  trunk  of 
the  hypoglossal  on  the  outer  side  of  the  carotid  artery,  and  de- 
scends on  the  front  of  (sometimes  in)  the  sheath  of  the  vessel  to 
about  the  middle  of  the  neck,  where  it  is  joined  by  the  commnni- 
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eating  branches  of  the  cervical  nen^es.    After  the  union  of  the  with  cervi- 
spinal  nerves,  oflEsets  are  supplied  to  the  depressor  muscles  of  the  os  ^  nerve* 
hjoides,  viz.,  omo-hyoid   (both  bellies),  stemo-hyoid,  and  sterno- 
thyroid :  sometimes  another  offset  is  continued  to  the  thorax,  where 
it  joins  the  phrenic  and  cardiac  nerves. 

The  connection  between   the   descendens  noni  and  the  spinal  by  fibrils. 
nerves  is  formed  by  two  or  more  cross  filaments,  so  as  to  construct 
an  arch  with  the  concavity  upwards  ;  and  an  interchange  of  fibrils 
between  the  two  nerves  is  supposed  to  take  place. 

The   EXTERNAL  CAROTID  ARTERY  (fig.  17,  rf)  Springs  from   the  hi-  External 

furcation  of  the  common  carotid  at  the  upper  border  of  the  thyroid  veaaei! 
cartilage,  and  furnishes  branches  to  the  neck,  the  face,  and   the 
outer  part  of  the  head. 

From  the  place  of  origin  it  ascends  in  front  of  the  mastoid  pro-  Extent 
cesB,  and  ends  near  the  condyle  of  the  jaw  in  the  internal  maxillary 
and  temporal  branches.    The  artery  lies  at  first  to  the  inner  side  of  Course  and 
the  internal  carotid,  but  it  afterwards  becomes  superficial  to  that  *^^*'^***"- 
Teasel ;  and  its  direction  is  somewhat  arched  forwards,  though  the 
position  would  be  marked  sufiiciently  by  a  Une  from  the  front  of 
the  meatus  of  the  ear  to  the  cricoid  cartilage. 

At  first  the  external  carotid  is  overlaid  by  the  stemo-mastoideus,  parts  8U])er- 
and  by  the  common  coverings  of  the  anterior  triangular  space,  viz.  ^^^  ^  **» 
the  skin,  and  the  superficial  and  deep  fascisB  with  the  platysma. 
But  above  the  level  of  a  line  from  the  mastoid  process  to  the  hyoid 
bone,  the  artery  is  crossed  by  the  digastric  and  stylo-hyoid  muscles  ; 
and  higher  still  it  is  concealed  by  the  parotid  gland.    At  its  beginning 
the  artery  rests  against  the  pharynx  :  but  above  the  angle  of  the  beneath  it, 
jaw   it  is  placed  over  the  styloid   process  and  stylo-pharyngeus 
muscle,  which  separate  it  from  the  internal  carotid.     To  the  inner 
fride  of  the  vessel  at  first  is  the  pharynx  ;  and  still  higher,  are  the  and  on  inner 
ramus  of  the  jaw  and  the  stylo-maxillary  ligament.  ®'^^ 

Veins.  There  is  not  any  companion  vein  with  the  external  carotid.  Veins  in 
as  with  most  arteries;  but  sometimes  a  vein,  formed  by  the  union  ^earteiy'; 
of  the  temporal  and  internal  maxillary  branches  (p.  29),  will  accom- 
pany it.    Near  the  beginning  it  is  crossed  by  the  facial  and  lingual 
branches  joining  the  internal  jugular  vein  ;  and  near  the  ending  the 
external  jugular  vein  lies  over  it. 

Nerves  are  directed  from  behind  forwards  over  and  under  the  and  nerves 
artery.  At  the  lower  border  of  the  digastric  muscle  the  hypo- 
glossal lies  over  the  vessel,  and  near  the  ending  the  ramifications 
of  the  facial  nerve  are  superficial  to  it.  Three  nerves  lie  beneath 
it : — ^beginning  below,  the  small  external  laryngeal ;  a  httle  higher, 
the  superior  laryngeal ;  and  near  the  base  of  the  jaw,  the  glosso- 
pharyngeal. 

The   branches  of   the   external   carotid   are  numerous,   and    are  its 
classed    into    an    anterior,    posterior,    and    ascending    set.      The  a™ an^^** 
anterior  set  comprise  branches  to  the  thyroid  body,  the  tongue,  tenor, 
and  the   face,  viz.,  superior  th}Toid,  lingual,  and   facial  arteries. 
In    the    posterior    set    are   the   occipital   and    posterior    auricular  posterior, 

branches.    And  the  ascending  set  include  the  ascending  phar^-n-  and  ascend- 
ing: 


DISSECTION   OP   THE   NECK. 

gon),  temporal,  and  internal  maxillary  arteries.  BedAea  these,  the 
carotid  gives  othtr  braiithes  to  tiic  Btemo -mastoid  muscle  aod  the 
parotid  ghind. 

The  origin  of   the  hranches  of  the  earotid  may  be  altered  by 
their  doner  aggregation  on  the  tmnk.    The  usual  ntunber  Buy  be 

Fig.  V.' 


dirainislied  by  two  or  more  uniting  into  one  ;  or  the  number  may 
be  increased  by  some  of  the  secondary  offsets  being  transferred  to 
the  parent  trunk. 

Direetioia.  All  the  brancbcs,  except  tlie  ascending  pharyngeal, 
lingual,  and  intomu.)  maxillary,  may  be  now  examined  ;  but  those 
three  will  be  described  afterwards  with  the  regions  they  occupy, 

Tlie  superior  thi/roid  artery  (e)  arises  near  the  cornu   of  tie  oa 

*  Eitemal  orotid  tnd  ita  mperGcial  branches  ("  Anatonifof  llie  Atteriea," 
Qnain).  n.  Common  carotid,  h.  Internal  jugular  Tein.  r.  Inlernal  carotid. 
d,  GiUmal  carotid,  e.  Dpper  thyroid  branch.  /.  Lingnal.  g.  FaciaL 
A.  Intumnl  maiiJlary.  i.  Superficial  teniporal  n.  Supn-orbital.  n.  Ex- 
ternal nanaJ.  o.  Angular  branch  of  facial,  p.  Idt«raJ  tiaaaL  r.  Saperioc 
coronarj.     ».  Inferior  coronaij.     (.  Inferior  labial.  "  ' 
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hyoides,   and    passes   beneath    the   omo-hyoid,   stemo-hyoid,    and 
«temo-thyroid  muscles  to  the  thyroid  body,  to  which  it  is  dis- 
tributed on  the  anterior  aspect    This  artery  is  superficial  in  the  ha«  these 
anterior  triangle,  and  furnishes  offsets  to  the  lowest  constrictor  and  offsets ; 
the  other  muscles  beneath  which  it  lies,  in  addition  to  the  following 
named  branches  : — 

a.  The  hyoid  branch  is  very  inconsiderable  in  size,  and  runs  thejiyoid 
inwards  below  the  hyoid  bone  :  it  supplies  the  muscles  attached  to    ™"    * 
that  bone,  and  anastomoses  with  the  vessel  of  the  opposite  side. 

b.  A  branch  for  the  stemo-mastoid  muscle  lies  in  front  of  the  to  sterno- 
sheath  of  the  common  carotid  artery,  and  is  distributed  chiefly  to  SScie, 
the  muscle  from  which  it  takes  its  name. 

c.  The  laryngeal  branch  pierces  the  membrane  between  the  hyoid  to  larynx, 
bone  and  the  thyroid  cartilage,  with  the  superior  laryngeal  nerve, 

and  ends  in  the  interior  of  the  larynx. 

d.  A  small  crico-thi/roid  branch  is  placed  on  the  membrane  be-  tj  crico- 
tween  the  cricoid  and  the  thyroid  cartilage,  and  communicates  with  membrane. 
the  corresponding  artery  of  the  opposite  side,  forming  an  arch. 

The  superior  thyroid  vein  commences  in  the  larynx  and  the  thyroid  Accompany- 
body,  and  crosses  the  end  of  the  common  carotid  artery  to  open  into  *°*  ^"^' 
the  internal  jugular  vein. 

The  facial  artery  (g)  arises  above  the  lingual,  and  is  directed  Facial 
upwards  over  the  lower  jaw  to  the  face.    In  the  neck  the  artery  *    ^ 
passes  beneath  the  digastric  and  stylo-hyoid  muscles,  and  is  after- 
wards lodged  on  the  submaxillary  gland,  on  which  it  makes  a  sig- 
moid turn.    Its  anatomy  in  the  face  has  been  referred  to  (p.  27).  JJJJf^*®" 
From  the  cervical  part  branches  are  given  to  the  pharynx,  and  to  branches 
the  structures  below  the  jaw,  viz.  : — 

a.  The  inferior  palatine  branch  ascends  to  the  pharynx  beneath  to  the 
the  jaw,  passing  between  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  is  distributed  to  the  soft  palate,  after  furnishing  a 
branch  to  the  tonsil.     This  branch   frequently    arises   from  the 
ascending  pharyngeal  artery. 

b.  The  tonsillar  branch  is  smaller  than  the  preceding,  and  passes  tonsil, 
between  the  internal  pterygoid  and  stylo-glossus  muscles.    Opposite 

the  tonsil  it  perforates  ^e  constrictor  muscle,  and  ends  in  ofbets 
to  that  body. 

c.  Glandular  branches  are  supplied  to   the  submaxillary  gland  jmbmaxU- 
from  the  part  of  the  artery  in  contact  with  it.  * 

d.  The  submental  branch  arises   near  the  inferior  maxilla,  and  and  mylo- 
coorses  forwards  on  the  mylo-hyoideus  to  the  anterior  belly  of  the  mliacie. 
digastric  muscle,  where  it  ends  in  offsets  :  some  of  these  turn  over 

the  jaw  to  the  chin  and  lower  lip  ;  and  the  rest  supply  the  muscles 
between  the  jaw  and  the  hyoid  bone,— one  or  two  perforating  the 
mylo-hyoideus  and  anastomosing  with  the  sublingual  artery. 

The  facial  vein  (p.  28)  joins  the  internal  jugular.    In  the  cervical  Facial  vein, 
part  of  its  course  it  receives  branches  corredt)onding  with  the  off- 
sets of  the  artery.    Not  unfrequently  it  opens  into  the  temporo- 
maxillary  trunk. 

The  occipital  artery  is  of  considerable  size,  and  is  destined  for  ^Hjy 
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the  back  of  the  head.  It  springs  from  the  carotid  opposite  the 
facial  branch,  near  the  lower  border  of  tlie  digastric  mascle,  and 
ascends  to  the  inner  side  of  the  mastoid  process  of  the  temporal 
bone.  Next  it  turns  horizontally  backwards  on  tlie  occipital  bone, 
passing  above  the  transverse  process  of  the  atlas ;  and  finally  be- 
comes cutaneous  near  the  middle  line  (p.  6).  In  the  neck  this  artery 
lies  beneath  the  digastric  muscle  and  the  parotid  gland ;  and  crosses 
over  the  internal  carotid  artery,  the  jugular  vein,  and  the  spinal 
accessory  and  hypoglossal  nerves. 

The  only  offset  from  the  artery  in  the  front  of  the  neck  is  a  small 
posterior  meningeal  branch :  tliis  ascends  along  the  internal  jugular 
vein,  and  enters  the  skull  by  the  foramen  jugulare  (p.  16).  The 
branches  at  the  back  of  the  neck  will  be  afterwards  seen. 

The  occipital  vein  begins  at  the  back  of  the  head  (p.  6),  and  has 
the  same  course  as  the  artery :  it  communicates  with  the  lateral 
sinus  through  the  mastoid  foramen,  also  with  the  diploic  veins^ 
and  coalesces  with  the  internal  (sometimes  the  external)  jugular 
vein. 

The  posterior  auricular  artery  is  smaller  than  the  preceding 
branch,  and  takes  origin  above  the  digastric  muscle.  Between  the 
ear  and  the  mastoid  process,  it  divides  into  two  branches  for  the 
ear  and  occiput  (p.  6). 

A  small  branch,  stylo-mastoid ,  enters  the  foramen  of  the  same 
name,  and  supplies  the  tympanum  of  the  ear. 

The  vein  with  the  artery  receives  a  stylo-mastoid  branch,  and 
terminates  in  the  trunk  formed  by  the  temporal  and  internal  max- 
illary veins. 

The  temporal  artery  (t)  is  in  direction  the  continuation  of  tlie 
external  carotid  trunk,  and  is  one  of  the  terminal  branches  of  that 
artery.  Ascending  under  the  parotid  gland  it  divides  on  the  tem- 
poral fascia  into  anterior  and  posterior  branches,  about  two  inches 
above  the  zygoma  ;  tiiese  are  distributed  to  the  front  and  side  of 
the  head  (p.  5).  The  trunk  of  the  artery  gives  offsets  to  the  sur- 
rounding parts,  viz.  : — 

a.  Parotid  branches  are  furnished  to  the  gland  of  the  same  name. 
Articular  twigs  are  supplied  to  the  articulation  of  the  lower  jaw  ; 
and  other  muscular  branches  enter  the  masseter.  Some  anterior 
auricular  offsets  are  distributed  to  the  pinna  and  meatus  of  the 
external  ear. 

b.  The  transverse  facial  branch  quits  the  temporal  artery  oppo- 
site the  condyle  of  the  jaw,  and  is  directed  forwards  over  the 
masseter  muscle  (p.  28)  ;  on  the  side  of  the  face  it  supplies  the 
muscles  and  integuments,  and  anastomoses  with  the  facial  arter}'. 

c.  The  middle  temporal  branch  arises  just  above  the  zygoma,  and 
pierces  the  temporal  aponeurosis  to  enter  the  substance  of  the  tem- 
poral muscle :  it  anastomoses  with  branches  of  the  internal  maxillary 
artery. 

d.  A  small  branch  of  the  temporal  artery  is  likewise  found 
between  the  layers  of  the  temporal  fascia ;  tliis  anastomoses  witli 
an  offset  of  the  lachrymal  (p.  45). 
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The   temporal  vein  begins  on  the  side  of  the  head  (p.  6)  and  Correspond- 
18  contiguous   to   its  companion  artery.     Near  the  zygoma  it  is  *"*^  ^'^"^ 
joined    by  the  middle  temporal  vein  ;   next  it  receives  branches 
which  are  companions  of  the  offsets  of  the  artery ;  and  it  ends  by 
uniting  with  the  internal  maxillary  vein. 

Directions.  The  lower  part  of  the  neck  will  not  be  used  again 
for  some  days,  so  that  the  dissector  may  stitch  together  the  flaps 
of  skin,  when  he  has  applied  salt  to  preserve  it. 


Section  VI. 

PTERYGO-MAXILLARY  REGION. 

In  this  region  are  included  the  muscles  superficial  to  and  beneath  S?"*®J)*  ®' 
the  ramus  of  the  lower  jaw,  together  with  the  articulation  of  that 
bone.     In  contact  with  the  muscles  (pterygoid)  beneath  the  jaw, 
are  the  internal  maxillary  bloodvessels,  and  the  inferior  maxillary 
trunk  of  the  fifth  nerve. 

Dissection.  The  masseter  muscle,  which  is  superficial  to  the  Direction. 
})ones,  has  been  partly  laid  bare  in  the  dissection  of  the  facial  nerve. 
To  see  it  more  fully  the  branches  of  the  facial  nerve,  and  the 
transverse  facial  artery  should  be  cut  tlu*ough,  and  turned  back- 
wards off  the  face.  A  little  cleaning  will  suffice  to  define  the 
origin  and  insertion  of  the  muscle. 

Should  there  be  any  tow  or  cotton  wool  in  the  mouth  let  it  be 
removed. 

Hie    MASSETER  (fig.  6,  ^^)  is  partly  aponeurotic    at   the   upper  Masseter. 
attachment.    It  arises  from  all  the  lower  border  of  the  zygomatic  Origin. 
arch,  extending  forwards  to  the  upper  jaw  ;  and  from  the  inner 
surface  of  the  arch  by  fine  fleshy  fibres.     Most  of  the  fibres  are 
inclined  down  and  somewhat  back,  and  are  inserted  into  the  outer  insertion, 
f^urface  of  the  coronoid  process,  ramus,  and  angle  of  the  lower  jaw  ; 
but   a  few  are  fixed  into  the  contiguous  part  of  the  body  of  the 
lione  as  far  as  the  second  molar  tooth.     Some  of  the  hinder  and 
fleeper    fibres   are    inclined    downwards   and   forwards  across  the 
others. 

The  lower  part  of  the  masseter  is  subcutaneous,  but  the  upper  is  Muscle 
partly    concealed   by    the  parotid    gland  (socia  paiotidis),   and  is  cutaneous; 
crossed  by  Stenson's  duct,  and  by  the  transverse  facial  vessels  and 
the  facial  nerve.    The  anterior  border  projects  over  the  buccinator 
muscle,  and  a  quantity  of  fat  resembling  that  in  the  orbit  is  found 
beneatli  it.     Tlie  muscle  covers  the  ramus  of  the  jaw,  and    the  He«  on  the 
masseteric  branches  of  nerve  and  artery  entering  it  at  the  under      ' 
surface. 

Action.  It  raises  the  lower  jaw  with  the  internal  pterj'goid  in  the  Use. 
mastication  of  the  food. 

Dissection.  To  lay  bare  the  temporal  muscle  to  its  insertion,  the  J** «««  ««r- 

.  laceoftem> 

following  dissection  may  be  made  : — ^The  temporal  fascia  is  to  be 

o 
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detached  from  the  upper  border  of  the  zygomatic  arch,  and  to  be 
removed  from  the  surface  of  the  muscle.  Next,  the  arch  of  the 
zj'goma  is  to  be  sawn  through  in  front  and  behind,  so  as  to  include 
all  its  length  ;  and  is  to  be  thrown  down  (without  being  cut  off) 
with  the  masseter  muscle  still  attached  to  it,  by  separating  the 
fibres  of  that  muscle  from  the  ramus  of  the  jaw.  In  detaching  the 
masseter  muscle,  its  nerve  and  vessels,  wliich  pass  through  the 
sigmoid  notch,  vdW  come  into  view. 

The  surface  of  the  temporal  muscle  may  be  then  cleaned.  And 
to  expose  its  insertion  and  deep  origin,  let  the  coronoid  process  be 
sawn  off  by  a  cut  passing  from  the  centre  of  the  sigmoid  notch 
nearly  to  the  last  molar  tooth,  so  as  to  include  the  whole  insertion 
of  the  muscle.  Before  sawing  the  bone  let  the  student  find  and 
separate  from  the  muscle  the  buccal  vessels  and  nerve  issuing- 
from  beneath  it.  Lastly,  the  coronoid  process  should  be  raised  and 
the  fat  removed,  in  order  that  the  lower  fibres  of  the  temporal 
muscle,  and  their  contiguity  to  the  external  pterygoid  below  them^ 
may  be  observed. 

The  temporal  muscle  (fig.  18,  ^)  takes  its  origin  from  the  whole 
of  the  temporal  fossa  (p.  4),  reaching  up  to  the  semicircular  line 
on  the  side  of  the  skull,  and  downwards  to  the  crest  on  the  outer 
aspect  of  the  great  wing  of  the  sphenoid  bone.  From  this  exten- 
sive attachment,  as  well  as  from  the  fascia  over  it,  the  fibres  con- 
verge to  a  superficial  tendon,  which  is  inserted  into  the  inner 
surface  of  the  coronoid  process,  as  well  as  into  a  groove  on  the 
same  process  which  reaches  from  the  apex  to  near  the  last  molar 
tooth. 

Behind  the  posterior  border  of  the  tendon  are  the  masseteric- 
vessels  and  nerve,  and  in  front  of  it  the  buccal  vessels  and  nerve  : 
the  last  nerve  perforates  occasionally  some  of  the  fibres  of  the 
muscle. 

Action.  All  the  fibres  contracting  the  muscle  yrill  raise  the 
mandible  and  press  it  forcibly  against  the  upper  jaw  ;  but  the 
hinder  fibres  may  retract  the  lower  jaw  after  it  has  been  moved 
forwards  by  the  external  pterygoid. 

Dissection.  For  the  display  of  the  pterygoid  muscles  (fig.  18)^ 
it  will  be  necessary  to  remove  a  piece  of  the  ramus  of  the  jaw. 
But  the  gieater  part  of  the  temporal  muscle  is  to  be  first  de- 
tached from  the  subjacent  bone  with  the  handle  of  the  scalpel^ 
and  the  deep  temporal  vessels  and  nerves  are  to  be  sought  in  its 
fibres. 

A  piece  of  the  ramus  is  next  to  be  taken  away  by  sawing  across 
the  bone  close  to  the  condyle,  and  again  close  above  the  dental 
foramen  ;  and  to  make  the  dental  vessels  and  nerve  in  contact 
with  its  inner  surface  secure  from  injury,  the  handle  of  the  scalpel 
may  be  inserted  between  them  and  the  bone,  and  carried  down- 
wards to  their  entrance  into  tlie  foramen.  The  masseteric  artery 
and  nerve  are  liable  to  be  cut  in  sawing  the  bone ;  should  these 
be  divided,  turn  them  upwards  for  the  present,  and  afterwards  tie 
together  the  ends. 


POSITION   OF   T£5SEL3   AKD   NEBTES.  SS 

After  the  loose  piece  of  bone  baa  been  removed,  and  the  aub-  uk*it>nr 
jaccnt  psrta  freed  from  much  fat,  the  pterygoid  muHcles  will "^"^ *■*■ 
appear, — the  external  (')  being'  directed  outwarda  to  the  condyle 
of  the  jaw,  and  the  internal  ('),  which  ia  parallel  in  direction  to 
the  masBeter,  being  inclined  to  the  nngle  of  the  jaw.  In  removing 
the  fatty  tissue,  tlie  student  must  be  careful  not  to  take  away  the 
thin  internal  lateral  ligament,  which  lies  on  the  internal  pterygoid 
muscle  beneath  the  ramua. 

Potitiim  ofnuuh.    Crossing  inwards  over  the  external  pterygoid  VerMaavl 
raiiBcIe,  is  the  internal  maxillary  artery,  which  distributes  oSsets  ^™"'^ 

Fig.   18.' 


npwardfl  and  downwards :  sometimes  the  artery  will  be  placed 
beneath  the  muscle.  The  veins  with  the  artery  arc  large  and 
plexiform  ;  they  may  be  taken  away. 

Potition  of  nones.  Most  of  the  branches  of  the  inferior  maiillaiy  Narrfi 
nerve  appear  in  this  diaaection.  Thua,  iaauing  from  beneath  the 
lower  border  of  the  eitemal  pterygoid  are  tlie  large  dental  and 
gnatatory  nerves,  tlio  latter  being  the  more  internal  of  the  two  ; 
and  coming  out  behind  the  joint  of  the  jaw  ia  the  auriculo-temporal 
nerve.  Appearing  between  the  upper  border  of  the  muacle  and 
the  cranium,  are  the  small  maaseteric  and  deep  temporal  nerves. 
^nie  buccal  branch  of  the  nerve  perforates  the  fibres  of  the  same 
mnscle  near  the   inner   attachment      Branches   of   the  internal 

•  SnpvriSdal  Tiew  of  tlie  pterjgoid  Mgion  (QoaiD's  "  Arteries  ").  1.  T*ni- 
poial  nnack.  2.  Bitaraal  ptaiTgoii].  3.  iDlemal  pterygoid.  4.  Bacdnator. 
S.  DigMtrie  and  atyio-bjaid  miuclM  cut  and  thrown  bock.  S.  Common 
carotid  diTidiog  into  citvmal  and  inUmol  tmnks.  8.  lDt«mal  maiillar; 
aitoiT  (bsBflkth  the  pterjgoid  instead  of  oTor  it)  and  its  branchei. — The  nerres 
an  eaiitted  ia  this  woodenb 
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maxillary  artery  accompany  the  nerves.  Conreing  along  the  pos- 
terior part  of  the  upper  jaw,  is  the  small  posterior  dental  nerve 
with  an  ai*tery. 

Between  the  jaws  is  the  whitish  narrow  hand  of  the  pterygo- 
maxillary  ligament,  to  which  the  buccinator  and  superior  constrictor 
muscles  are  connected. 

The  EXTERNAL  PTERYGOID  MUSCLE  (fig.  18,  ^)  ftxtcnds  almost  hori- 
zontally from  the  zygomatic  fossa  to  the  neck  of  the  lower  jaw. 
Its  origin  is  from  the  outer  surface  of  the  great  wing  of  the 
sphenoid  bone  below  the  crest,  and  from  the  outer  surface  of  the 
external  pterygoid  plate.  The  fibres  are  directed  outwards  and 
somewhat  backwards,  those  attached  to  the*  upper  margin  of  the 
spheno-maxillary  fissure  forming  at  first  a  separate  bundle,  and  are 
inserted  into  the  hollow  in  front  of  the  neck  of  the  lower  jaw  bone, 
and  into  the  interarticular  fibro-cartilage  of  the  joint. 

Externally  the  pterygoid  is  concealed  by  the  temporal  muscle 
and  the  lower  jaw  ;  and  the  internal  maxillary  artery  lies  on  it. 
By  the  deep  surface  it  is  in  contact  with  the  inferior  maxillary 
nerve,  with  a  plexus  of  veins,  and  with  the  internal  lateral  ligament 
of  the  joint  of  the  jaw.  The  parts  in  contact  with  the  borders  of 
the  muscle  have  been  enumerated  before. 

Sometimes  the  slip  of  the  muscle,  which  is  attached  to  the  margin 
of  the  spheno-maxillary  fissure  and  the  root  of  the  external  pteiy- 
goid  plate  (fig.  18,)  is  described  as  a  separate  head  with  an  insertion 
mto  the  interarticular  cartilage. 

Action.  If  both  muscles  act  the  jaw  is  moved  forwards,  so  that 
the  lower  dental  arch  is  placed  in  front  of  the  upper,  and  the 
grinding  teeth  are  rubbed  together  in  an  antero-posterior  direction. 
In  order  that  the  lower  front  teeth  may  be  able  to  pass  the  others 
the  jaw  is  depressed. 

One  muscle  contracting  (say  the  right),  the  condyle  of  the  same 
side  is  drawn  inwards  and  forwards,  and  the  grinding  teeth  of  the 
lower  jaw  are  moved  horizontally  to  the  left  across  those  of  the 
upper.  By  the  alternate  action  of  the  two  muscles  the  trituration 
of  the  food  is  effected. 

The  INTERNAL  PTERYGOID  MUSCLE  (fig.  18,  ^)  is  nearly  parallel  to 
the  ramus  of  the  jaw,  and  its  fibres  are  longer  than  those  of  the 
preceding  muscle.  Arising  in  the  pterygoid  fossa,  and  chiefly  £rom 
the  inner  surface  of  the  external  pterygoid  plate,  the  muscle  is 
further  attached  below,  outside  the  fossa,  to  the  outer  surface  of 
the  tuberosity  of  the  palate  bone,  and  to  the  tuberosity  of  the 
upper  jaw  bone.  The  fibres  descend  to  be  inserted  into  the  angle, 
and  into  the  inner  surface  of  the  ramus  of  the  jaw  as  high  as  the 
inferior  dental  foramen. 

On  the  muscle  are  placed  the  dental  and  gustatory  nerves,  the 
dental  artery,  and  the  internal  lateral  ligament  of  the  jaw.  The 
deep  surface  is  in  relation  below  with  the  superior  constrictor,  and 
at  its  origin  with  the  tensor  palati  muscle. 

Action.  From  the  direction  and  attachment  of  the  fibres  the 
muscle  will  unite  with  the  masseter  in  elevating  the  jaw. 
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jyirections.  Before  proceeding  further  in  the  dissection,  the 
student  may  leam  the  anatomy  of  the  articulation  of  the  lower 
jaw. 

Tempobo-maxillary  articulation.  In  this  articulation  are  com-  Joint  of 
bined  the  condyle  of  the  jaw  and  the  anterior  part  of  the  glenoid  *'^®''J*^' 
fossa  of  the  temporal  bone ;  but  the  osseous  surfaces  are  not  in 
contact,  for  a  piece  of  fibro-cartilage  with  two  sjmovial  sacs  is 
interposed  between  them.  The  bones  are  retained  in  apposition 
mostly  by  the  strong  muscles  of  the  lower  jaw  ;  but  the  following 
ligaments  serve  to  imite  them. 

Capsule.  This  is  a  thin  fibrous  tube  enclosing  the  bones,  and  is  Capsule  of 
wider  above  than  below.     By  the  upper  end  it  is  fixed  around  the     ^^^    * 
articular  surface  of  the  temporal  bone  in  front  of  the  Glaserian 
fissure ;  and  it  is  inserted  below  around  the  condyle  of  the  lower ' 
jaw.    The  space  in  the  interior  is  divided   into  two, — upper  and 
lower,  by  a  piece  of  fibro-cartilage,  which  is  united  to  the  capsule 
by  the  circumference. 

The  external  lateral  is  a  short  ligamentous  band,  being  but  a  piece  External 
of  the  capsule,  which  is  attached  above  to  the  tubercle  at  the  root  ^^ 

of  the  zygoma,  and  below  to  the  outer  side  of  the  neck  of  the 
inferior  maxilla. 

The  internal  lateral  ligament  (fig.  19,  ^)  is  a  long,  thin,  mem-  internal 
branous  band,  which  is  not  in  contact  with  the  joint.  Superiorly  it  ment 
is  connected  to  a  projection  inside  the  glenoid  fossa,  which  consists 
of  the  spinous  process  of  the  sphenoid  and  the  vaginal  process  of 
the  temporal  bone  ;  and  inferiorly  it  is  inserted  into  the  orifice  of 
the  dental  canal  in  the  lower  jaw.  The  ligament  lies  between  the 
jaw  and  the  internal  pterygoid ;  and  its  origin  is  concealed  by  the 
external  pterygoid  muscle.  Between  the  ligament  and  the  jaw  the 
internal  maxillary  vessels  intervene. 

Dissection.  After  the  external  lateral  ligament  and  the  capsule  Dissection. 
of  the  joint  have  been  examined,  an  interarticular  fibro-cartilage, 
with  a  hollow  above  and  below  it,  will  be  exposed  by  taking  away 
the  capsule  on  the  outer  side  (fig.  20). 

The  interarticular  fibro-cartUage  (fig.  20,^)  is  adapted  to  the  sur-  Fibro-carti- 
faces  of  the  bones.    It  is  elongated  transversely,  is  thinner  in  the  ^* ' 
centre  than  at  the  margins  ;  and  an  aperture  is  sometimes  present  in 
the  middle.    The  upper  surface  fits  into  the  glenoid  fossa,  being 
concavo-convex  from  before  backwards,  and  the  lower  is  moulded  and  attach- 
on  the  convexity  of  the  condyle  of  the  jaw.    By  the  circumference  °^^° 
it  is  connected  with  the  capsule  and  the  external  lateral  ligament ; 
and  in  front  the  external  pterygoid  muscle  is  attached  to  it. 

This  interarticular  pad  allows  greater  freedom  of  movement  in  the  Use. 
joint  without  dislocation  ;  diminishes  the  injurious  effect  of  pressure ; 
and  deadens  the  sound  of  the  jaw  striking  the  skull. 

Two  synovial  membranes  are  present  in  the  articulation— one  above,  Two  syno- 
and  one  below  the  fibro-cartilage.  The  lower  one  is  the  smaller  of  J^™^°*' 
the  two. 

Another    structure— the   stylo-maxillary  ligament  (fig.  20, ')  is  g.^^'j;^!^' 
described  as  a  uniting  band  to  this  articulation.    It  is  a  process  of  ment 


S«  DISSECTION   OF    THE   PTEBTOOID    REGION. 

the  deep  cervical  fascia,  wliich  extends  from  the  styloid  proceaa  to 
the  hinder  border  of  tbe  ramus  of  the  Jaw  ;  it  gives  attacliment  to 
the  Btylo-glossua  miiscle,  and  separates  the  parotid  and  submazilluy 
glands. 
Barikceof  Arlkular  tur/acee  of  the  bonee.  The  lower  jaw  possesses  a  thin 
narrow  condyle,  which  is  elongated  transversely,  and  directed  back- 
wards and  inwards. 
uiiiteiD'  On  the  temporal  bone  is  a  narrow  deep  articular  bollow  (glenoid 

P°^  '^*-    foBsa),  which  is  lengthened  from  without  in,  and  is  placed  in  front  of 

Kg.  IB." 


the  Glaaerian  fissure.    In  front  of  this  is  a  prominence  of  bone, 
(transvetBe  root  of  the  zygomatic  process)  which  is  convex  from 
before  back. 
Kind!  of  Mcmemenlt  of  lh«  joint.     This  condyloid  articulftlJon  is   provided 

raoveraeol.    with  on  up  and  down,  a  to  and  fro,  and  a  lateral  movement, 
InorenlnB        ^^  d^P''^^>'9  the  jaw,  as  in  Opening  tbe  moulJi,  tha  articular  con- 
Uie  mouUi,    dyle  moves  forwards  till   it  is  placed   under  the  convexity  at  the 
hon-jsw       fofa  p(^rt  of  the  articular  lioHow  ;  but  tbe  interjiosed  concave  fibro- 
cartilage  gives  security  to  the  joint.    Even  with  this  provision,  « 
slight   degree  more  of  sudden   motion   throws   the  condyle  ofE  the 
prominence  of  the  temporal   bone  into   the   zygomatic  fossa,  and 
Dislwation.  gives  rise  to  dislocation. 

g(s(«  of  Ii>  this  movement  the  fore  and   lateral  parts  of  the  capsule  are 

Ugameuia.     made  tight;  and  tlie  fibro-cartiiagc  is  drawn  forwards  with  the  con- 
dyle by  the  external  pterygoid  muscle. 
BhuttiDg  Wlien  the  jaio  is  elevated  and  the  mouth  closed,  the  condyle  and 

mouth;        the  fibro-cartilftge  glide  back  into  the  glenoid  fossa.    In  this  poai- 
bm™*        fion  the  jaw  is  placed  in  the  state  of  greatest  security  againat  dis- 
location. 
sutf  of  Tlie  ligaments  and  the  surrounding  muscles,  which  were  stretched 

ligtmenta.     ju  the  previous  movement,  are  then  set  at  rest. 

•  Ugament  of  the  jaw — ao  ioaer  view  (Bonrgerj  and  Jacob).  1.  Internal 
lateral  Ji)!auent.      %   St^lo- maxillary. 

t  A  view  of  the  interior  of  the  compounil  ttmporo.maxiUary  joint  (BoargeTj 
and  Jacob).  3.  Stylomaiillai?  ligament.  4.  Interarticular  Gbro-cartilaga — 
the  dark  iatcrrals  above  and  beta*  ahoir  the  holiaaa  containing  the  ^norial 
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During  the  horvsontnl  motion  forwards  and  hackwards  of  the  jaw  Forward  and 
the  condyle  is  moved  successively  to  the  front  and  back  of  the  i««kward 
temporal  articular  surface  ;  and  the  lower  jaw  is  sUghtly  depressed,  condyle 
in  order  that  the  fore  teeth  in  the  upper  dental  arch  should  not  moveit. 
impede  those  of  the  lower. 

By  turns  the  front  and  back  of  the  capsule  will  be  stretched ;  state  of 
and  the  fibro-cartilage  always  follows  the  condyle  of  the  jaw,  even  ^*8*°*®"*^ 
in  dislocation. 

Too  great  motion  forwards  will  be  prevented  by  the  coronoid 
process  of  the  jaw  striking  against  the  zygomatic  arch  ;  and  that 
backwards,  by  the  meeting  of  the  condyle  and  the  auditory  process 
of  the  08  temporis. 

JLaUral  horizontal  movement  puts  tlie  jaw  first  to  one  side  and  Lateral 
then  to  the  otlier.    When  the  jaw  is  forced  to  the  left  side,  the  °^^^'""^"^ 
rig^ht  condyle  sinks  into  its  articular  hollow,  whilst  the  left  is  pro-  condyle 
Jected  ;  and  the  grinding  teeth  of  the  lower  dental  arch  are  moved  "^"^^' 
to  the  left  across  those  of  the  upper.    By  the  alternate  action  to 
opposite  sides  the  food  is  triturated. 

The  inner  part  of  the  capsule  on  the  right,  and  the  outer  part  on  sute  of 
the  left  aide,  will  be  put  on  the  stretch  when  the  jaw  is  carried  to  "«***^®"*** 
the  left  of  the  middle  line  ;  and  the  opposite. 

With  old  edentulous  jaws  the  capsule  is  much  enlarged,  and  per-  Joint  in 
mitis  the  condyle  to  wander  backwards  behind  the  Glascrian  fissure.  ^^  ^ 

Without  this  provision  the  altered  lower  jaw  would  not  meet  the 
upper  to  crush  the  food. 

Dissection,  The  condyle  of  the  jaw  is  next  to  be  disarticulated,  Diaaectlon 
the  external  pterygoid  muscle  being  still  uncut ;  and  it  with  the  nerve, 
Attached  muscle  is  to  be  drawn  forwards  so  as  to  allow  the  fifth 
nerve  to  be  seen.    Whilst  cutting   through  the  joint  capsule,  the 
dissector  must  be  careful  of  the  auriculo-temporsd  nerve  close  be- 
neath (fig.  21). 

On  drawing  forwards  the  pterygoid  muscle,  and  removing  some 
fat,  the  dissector  will  find  the  trunk  of  the  inferior  maxillary  ner\'e. 
All  the  small  muscular  branches  of  the  nerve,  before  noted,  should 
be  traced  to  the  tnmk  in  the  foramen  ovale  of  the  sphenoid  bone. 
The  auriculo-temporal  branch  should  be  followed  backwards  with 
care  behind  the  articulation  ;  and  the  dental  and  gustatory  nerves 
beneath  the  muscle  should  be  cleaned.  The  small  chorda  tympani  chorda 
may  be  found  joining  the  posterior  part  of  the  gustatory  nerve  *y™P*°^ 
near  the  skulL 

"[pie  large  meningeal  artery  and  its  branches  are  to  be  sought  and  arteries. 
beneath  the  external  pterygoid.    Sometimes  the  trunk  of  the  internal 
maxillary  artery  lies  beneath  that  muscle,  and  in  such  case,  it  and  its 
branches  are  to  be  traced  out. 

The  KTERNAL  MAXILLARY  ARTERY  (fig.  18,  ®)  is   OUC    of    the  tcr-  I°**"}J^' 

minal  branches  of  the  external  carotid,  and  takes  a  winding  course  ^Itery. 
beneath  the  lower  jaw  and  the  temporal  muscle  to  the  spheno- 
maxillary fossa,  where  it  ends  in  branches  for  the  face,  the  interior 
of  the  nose,  and  the  palate  and  pharynx. 

At  first  the  artery  is  directed  inwards  beneath  the  jaw,  between  Course  and 
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that  bone  and  the  internal  lateral  ligament  of  the.  joint,  and  crosses 
the  dental  nerve.  Next,  the  vessel  winds  over  the  external  ptery- 
goid muscle,  being  placed  between  it  and  the  temporal  muscle. 
And  lastly,  the  artery  enters  the  spheno-maxillary  fossa  between 
the  pieces  of  origin  of  the  external  pterygoid.  The  course  of  the 
artery  is  sometimes  beneath,  instead  of  over  the  external  pterygoid : 
in  such  a  state  the  artery  gains'^the  spheno-maxillary  fossa  by  coming 
upwards  through  the  origin  of  the  muscle,  as  in  the  woodcut. 

The  branches  of  this  artery  are  very  numerous,  and  are  classed 
into  three  sets :  thus  one  set  arises  beneath  the  jaw ;  another  between 
the  muscles  ;  and  another  in  the  spheno-maxillary  fossa. 

Two  branches,  viz.,  the  inferior  dental  and  great  meningeal,  leave 
the  internal  maxillary  artery  whilst  it  is  in  contact  with  the  ramus 
of  the  jaw. 

The  inferior  dental  branch  descends  between  the  internal  lateral 
ligament  and  the  jaw,  and  enters  the  foramen  on  the  inner  surface 
of  the  ranms,  along  with  the  dental  nerve  ;  it  supplies  the  teeth^ 
and  ends  in  the  lower  part  of  the  face. 

As  this  artery  is  about  to  enter  the  foramen  it  furnishes  a  small 
twig,  mylo-hyoid  branchy  to  the  muscle  gf  that  name  ;  this  is  con- 
ducted by  a  groove  on  the  inner  surface  of  the  bone,  in  company 
with  a  branch  from  the  dental  nerve,  to  the  superficial  surface  of 
the  mylo-hyoid  muscle,  where  it  anastomoses  with  the  submental 
artery. 

Tlie  great  meningeal  artery  is  the  largest  branch,  and  arises  oppo- 
site the  preceding.  It  ascends  beneath  the  external  pterygoid  muscle,, 
and  (oftentimes)  between  the  roots  of  the  auriculo-temporal  nerve  ; 
crossing  the  internal  lateral  ligament,  it  enters  the  skull  through 
the  foramen  spinosum  of  the  sphenoid  bone.  When  in  the  skull 
the  artery  ascends  to  the  vertex  of  the  head,  and  supplies  the  bone 
and  the  dura  mater  (p.  15).  Before]  the  artery  enters  tlie  skull,  it 
furnishes  the  following  small  branches  : — 

a.  Tlie  tympanic  branch  (uiferior)  passes  into  the  tympanum 
through  the  Glaserian  fissure,  and  is  distributed  to  the  membrana 
tympani  and  that  cavity. 

b.  A  deep  auricular  branch  arises  with  the  former  or  separately > 
enters  the  meatus  through  the  cartilage,  or  between  this  and  the 
bone,  and  ramifies  in  the  meatus  and  on  the  membrana  tympani. 

c.  The  sniall  meningeal  branch  begins  near  the  skull,  and  course* 
through  the  foramen  ovale  with  the  inferior  maxillary  nerve  ;  it 
ramifies  in  the  dura  mater  in  the  middle  fossa  of  the  skull. 

Another  small  branch  springs  from  the  dental  artery  or  the  internal 
maxillary  tnmk,  and  accompanying  the  gustatory  nerve,  ends  in  the 
cheek  and  the  mucous  membrane  of  the  mouth. 

The  branches  from  the  second  part  of  the  artery,  v-iz.,  whilst  it  is 
between  the  temporalis  and  pterygoideus  extemus  are  distributed 
to  the  temporal,  masseteric,  buccal,  and  pterygoid  muscles. 

The  deep  temporal  arteries  are  two  in  number  (anterior  and  pos- 
terior) ;  and  each  occupies  the  part  of  the  temporal  fossa  indicated 
by  its  name.    They  ascend  beneath  the  temporal  muscle,  and  anaa- 
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tomose  with  the  8i4>erficial  temporal  artery  :  the  anterior  communis . 
cates,  through  the  malar  hone,  with  hranches  of  the  lachrymal  artery ' 
(p.  46). 

When  the  parent  trunk  has  the  unusual  position  heneath  the 
pteiygoidens,  the  anterior  hranclk  lies  under  that  muscle,  instead  of 
over  it. 

The  masseteric  artery  is  directed  outwards  with  the  nerve  of  the  to  the 
same  name  hehind  the  tendon  of  the  temporal  muscle ;  and  passing 
through  the  sigmoid  notch,  enters  the  under  surface  of  the  masseter 
muscle.     Its  hranches  anastomose  with  the  other  offsets  to  the 
muscle  from  the  external  carotid  trunk. 

The  buccal  branch  quits  the  artery  near  the  upper  jaw,  and  in  the  to  the  buc- 
unusual  position  of  the  artery  it  may  perforate  the  fibres  of  the  *^^^^^^ » 
pterygoideus  ;  it  descends  beneath  the  coronoid  process  with  its 
companion  nerve,  and  is  distributed   to  the  buccinator  muscle  and 
the  cheek,  joining  branches  of  the  facial  artery. 

The  pterygoid  branches  are  uncertain  in  their  position  ;  whether  to  pterygoi«i 
derived  from  the  trunk  or  some  of  the  branches  of  the  internal  "*"^*'^- 
maxillary,  they  enter  both  pterj'goid  muscles. 

Of  the  branches  that  aase  from  the  artery  when  it  enters  the  Branches  ot 
spheno-maxillary  fossa,  only  one,  the  superior  dental,  will  be  now  JJ,iy\j^J^* 
described.     The  remainder  will  be   examined  with   the  superior  now  seen. 
maxillaxy  nerve,  and  Meckel's  ganglion  ;  they  are  infraorbital  (p. 
102),  superior  palatine,  naso-palatine,  vidian,  and  ptery go-palatine 
(Section  14). 

The  superior  or  posterior  dental  branch  takes  origin  near  the  top  Sujwrior 
of  the  upper  maxilla,  and  descends  with  a  tortuous  course  on  the  ®" 
outer  surface  of  that  bone,  along  with  a  small  branch  of  the  superior 
maxillary  nerve.  It  sends  twigs  into  the  foramina  in  the  bone,  and 
supplies  the  upper  molar  and  bicuspid  teeth  ;  but  some  external 
ofbets  are  furnished  to  the  gums.  A  few  branches  reach  the  lining 
membrane  of  the  antrum. 

The  INTERNAL  MAXILLARY  VEINS  receive  the  offsets  accompanying  internal 
the  branches  of  the  artery  in  the  first  two  parts  of  its  course :  these  ?Sn  hJJJnK 
veins  form  a  plexus — pterygoid,  between  the  two  pterygoid  muscles,  *»  plexiw, 
and  between  the  temporal  and  external  pterygoid  muscles.    This 
anastomosis  communicates  with  the  alveolar  plexus  ;  with  tlie  facial 
vein  by  a  large  branch  (anterior  internal  maxillary)  ;  and  with  the 
cavernous  sinus  in  the  interior  of  the  skull,  by  veinules  that  pass 
through  the  base  of  the  cranium. 

Escaping  &om  the  plexus,  the  vein  accompanies  tlie  artery  to  the  and  ends  in 
parotid  gland,  and  there  joins  the  superficial  temporal  vein, — the  jJ^J^jJJJ,^ 
union  of  the  two  gi'V'ing  rise  to  the  external  jugular.     Sometimes 
this  vessel  enters  the  internal  jugular  vein  (p.  29). 

The  INFERIOR   MAXILLARY  NERVE   (fig.  21)    is   the    largest   of    the  inferior 

three  trunks  arising  from  the  Gasserian  ganglion  (p.  18).    It  leaves  HJfrvl'.  ^ 
the  skull  by  the  foramen  ovale  in  the  sphenoid  bone,  and  divides 
breath  the  external  pterygoid  muscle  into  two  chief  pieces,  viz.  an 
terior,  small,  moto-sensoiy  piece ;  and  a  large,  posterior,  chiefiy 
sensoiy  portion. 
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Direcliom.  Should  the  internal  inaxillaiy  nrtetj  obstruct  the  view 

of  tlic  nerve,  it  may  be  cut  tlirough. 
Iiiariilor  TIic  SMALLER  PART,  formed   mainly  by  iU  contribution  from  the 

'*"  tnink  of  Ilie  nerve,  receives  nearly  all  the  fibriU  of  the  motor  root, 

and  ends  in  branches  for  the  nuisclea  of  the  jaw,  viz.  temporal, 

moBseter,  end  one  pterygoid  ;  and  for  the  muacle  of  the  cheek,  the 

buccinator. 
uMAiea  two      The  i/e^  temporal  branehei  C)  ore  furnished  to  the  under  Burface 
tiiii>ot»i.     jjf  jjjg  temporal  muscle.    Like  Uie  arteriea,  they  are  two  in  number, 

Fig.  21. • 


anterior  and  posterior,  and  course  upwnrds  beneath  the  external 
pterygoid  muscle. 

The  posterior  branch  is  the  smallest,  and  is  often  derived  from  the 
masseteric  nerve  ;  it  is  placed  near  the  back  of  the  temporal  fossa. 

Tlic  anterior  branch  supplies  the  greater  part  of  the  muscle,  and 
ineg  with  the  buccal  nerve. 
c  branch  (^  takes  a  backward  course  above  lbs 
eitemal  pterygoid  muscle,  and  through  the  sigmoid  notch,  to  the 
under  surface  of  tlie  masscter  muscle  :  in  the  masseter  the  nerve 
tan  be  followed  to  near  the  anterior  border.  As  this  branch  passes 
by  the  articulation  of  the  jaw  it  gives  one  or  more  twigs  to  that 

*  Deep  view  of  tb«  pterygaid  region (Illnitrationi of  Dissectiani).  Mutdtt; 
A.  TemiKiral  reflected.  B.  Coii<l;le  of  tb«  jaw  cliaarticakted,  vith  th«  eitenul 
pterygoiil  attacheil  to  it.  C.  Inteinsl  ptecygoid.  d.  Buccinator.  F.  Musetoc 
thrown  down.  Nerva  :  1.  Buccal.  S.  Ma»et«ric,  cut.  3.  Deep  temporal. 
4.  Auricnlo-temporBL  6.  Chorda  tympaui,  7.  Inferior  deataL  S.  Ghuta- 
torj.  10.  ln(«nutl  lateral  ligament  of  tti«  lower  jaw.  The  uteriea  are  not 
figure<l,  with  the  eicejilion  gf  the  internal  maxillary  tmnfc  which  ia  nurkad 
with  t>  :  the  offsets  of  the  artei?  occompan;  the  nerves,  being  named  Itka 


INFERIOR  DENTAL  NERVE.  01 

llie  pterygoid  bromches  come  from  both  parts  of  the  inferior  Branches  to 
■laxillary  nerve.  SlSSiSft- 

The  branch  or  branches  to  the  external  pterygoid  springs  from  the  external 
smaller  piece  of  the  trunk,  or  from  the  buccal  nerve,  and  enters  the 
under  surface  of  the  muscle. 

The  nerve  to  the  internal  pterygoid  arises  from  the  large  part  of  internal. 
the  maxillary  trunk  close  to  the  skull,  and  may  be  followed  beneath 
the  upper  border  to  the  deep  surface  of  its  muscle ;  it  will  be  learnt 
in  the  dissection  of  the  otic  ganglion  (Section  14). 

The  buccal  branch  (*),  longer  and  larger  than  the  others,  perfo-  Buccinatoi 
rates  the  external  pterygoid,  and  is  directed  inwards,  beneath  the 
coronoid  process  to  the  surface  of  the  buccinator,  where  it  ends  in 
terminal  branches.    As  it  perforates  tlie  pterygoid  muscle  filaments 
are  given  to  the  fleshy  substance  ;  and  after  it  has  passed  through  ^^"^ 
the  fibres  it  furnishes  a  branch  to  the  temporal  muscle.    The  nerve 
is  directed  towards  the  angle  of  the  mouth,  supplying  the  integu- 
ment, the  buccinator  muscle,  and  the  lining  mucous  membrane.    It  an<l  mucouH 
is  united  freely  with  the  facial  nerve,  the  two  forming  a  plexus. 

The  LARGER  PART  of  the  inferior  maxillary  nerve  divides  into  ?JJJ^7  ' 
three  trunks — auriculo-temporal,  dental,  and  gustatory.     A  few  of  inferior 
the  fibrils  of  the  small  (motor)  root  are  applied  to  it,  and  are  con-  nr.    ^ 

veyed  to  certain  muscles,  viz.  tensor  tympani,  circumflexus  palati, 
pterygoideus  intemus,  mylo-hyoideus,  and  digastricus. 

The  AURicuLO-TEMi»ORAL   NERVE  (^)  separates   from   the   others  ^^.JjJ^ 
near  the  base  of   the  skull,  and  has  commonly  two  roots.    Its 
course  to  tlie  surface  of  the  head  is  directed  first  backwards  be- 
neath the  external  jtterygoid  muscle,  as  far  as  the  articulation  of  jj^^  ^^^^^'^^ 
the  jaw ;  and  then  upwards  with  tlie  temporal  artery  in  fiont  of 
the  ear.    The  nerve  furnishes  branches  to  the  surrounding  parts,  tranches  ^ 
viz^,  the  joint,  the  ear,  and  the  parotid  gland  ;  and  it  communicates 
with  the  facial  nerve.     Its  ramifications  on  the  head  are  described 
at  page  8.    In  the  part  now  dissected  its  branches  are  the  follow- 
ing : — 

a.  Branches  of  the  meatus  auditorius.  Two  offsets  are  given  to  Jj^JJj^ 
the  meatus  from  the  point  of  union   of  the  branches  of  the  facial 
with  the  auriculo-temporal  nerve,  and  enter  that  tube  between  the 
cartilage  and  bone. 

b.  Auricular  branch.  The  branch  to  the  joint  of  tlie  jaw  ai-ises  near  Jjt^^l"' 
the  same  spot  as  the  preceding,  or  from  the  branches  to  the  meatus. 

c  The  inferior  auricular  branch  supplies  the  external  ear  below  the  ear,  and 
the  meatus  auditorius  :  it  sends  offsets  along  the  internal  maxillary 
artery,  which  communicate  with  the  sympathetic  nerve. 

d.  Parotid  branches.  These  small  filaments  ramify  in  the  gland,    parotid ; 

e.  CommuniccUing  branches.  Two  or  more  branches  aromid  the  ex-  ^^"glLj^J^ 
temal  carotid  artery  communicate  with  the  facial  and  sympathetic  theUc. 
neryea. 

The  INFERIOR  DENTAL  (')  is  the  largest  of  the  three  trunks  of  the  ^^^^^ 
inferior  maxillary  nerve.    In  its  course  to  the  canal  in  the  lower 
jaw,  the  nerve  is  external  to  the  gustatory,  and  lies  at  first  beneath  **Jjf*J![JJ* 
^  external  pterygoid  muscle  ;  it  is  afterwards  placed  on  the  in-  muMcieti, 
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temal  pterygoid,  and  on  the  internal  lateral  ligament  near  the  dental 
foramen.  After  the  nerve  enters  the  bone,  it  is  contiimed  forwards 
beneath  the  teeth  to  the  foramen  in  the  side  of  the  jaw,  and  ends 
at  that  spot  by  dividing  into  an  incisor  and  a  labial  branch.  Only 
one  muscular  oflEset  (mylo-hyoid)  leaves  the  dental  nerve  before  it 
enters  the  bone.    Its  branches  are  : — 

a.  The  mylo-hyoid  branch  arises  near  the  dental  foramen,  and  is 
continued  along  a  groove  on  the  inner  aspect  of  the  ramus  of  the 
jaw  to  the  cutaneous  surface  of  the  mylo-hyoideus,  and  to  the  anterior 
belly  of  the  digastric  muscle. 

b.  Tlie  dental  branches  arise  in  the  bone,  and  supply  the  molar 
and  bicuspid  teeth.  If  the  bone  is  soft,  the  canal  containing  the 
nerve  may  be  laid  open  so  as  to  expose  these  branches. 

c.  The  incisor  branch  continues  the  trunk  of  the  nerve  onwards 
to  the  middle  line,  and  furnishes  offsets  to  the  canine  and  incisor 
teeth,  beneath  which  it  lies. 

d.  Tlie  labial  branch  (mental)  (fig.  19,  ^')  issues  on  the  face  be- 
neath the  depressor  of  the  angle  of  the  mouth.  It  gives  offsets  to 
the  muscles  below  the  aperture  of  the  mouth,  and  communicates 
with  the  facial  nerve ;  but  the  greater  part  of  the  branch  is  directed 
upwards  beneath  the  depressor  labii  inferioris,  and  is  distribated  on 
the  inner  and  outer  surfaces  of  the  lower  lip. 

The  inferior  dental  artery ^  after  entering  the  lower  jaw,  has  a 
similar  coiu^e  and  distribution  to  the  nerve.  Thus  it  sapplies  off- 
sets to  the  bone,  dental  branches  to  the  molar  and  bicuspid  teeth, 
and  ends  anteriorly  in  an  incisor  and  a  labial  branch. 

The  incisor  branch  is  continued  to  the  symphysis  of  the  jaw, 
where  it  ends  in  the  bone  ;  it  lies  beneath  the  canine  and  incisor 
teeth,  to  which  it  furnishes  twigs. 

The  labial  branchy  issuing  by  the  labial  foramen,  ramifies  in  the 
structures  covering  the  lower  jaw,  and  communicates  with  the 
branches  of  the  facial  arter}-. 

The  GUSTATORY  or  LINGUAL  NERVE  (^)  is  conccaled  at  fimat,  like 
the  others,  by  the  external  pterygoid  muscle.  It  is  then  inclined 
inwards  with  a  small  artery  over  the  internal  pterygoid  muscle,  and 
under  cover  of  the  side  of  the  jaw  to  the  tongue.  The  remainder  of 
the  nerve  will  be  seen  in  the  dissection  of  the  submaxillary  region 
(p.  97). 

In  its  course  under  the  jaw  the  nerve  does  not  distribute  any 
branch  to  the  muscles  around,  but  the  following  communicating 
nerve  is  received  by  it. 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is  dis- 
tributed to  the  tongue.  Escaping  from  the  tympanum  by  the 
Glaserian  fissure,  this  small  branch  (*)  is  applied  to  the  gustatory 
nerve  at  an  acute  angle.  At  the  point  of  junction  some  fibrils 
communicate  with  the  gustatory,  but  the  greater  part  of  the  chorda 
tympani  is  conducted  along  that  nerve  to  the  tongue. 

The  origin  of  this  nerve,  and  its  course  across  the  tympanum 
to  its  position  beneath  the  external  pterygoid,  are  described  in 
^  14 
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Dissection,        Dissection,    To  bring  into  view  the  muscles  beneath  the  mylo- 
m  1^^  ^tL  ^^y^'^»  ^"^  *^  trace  the  vessels  and  nen^es  to  the  substance  of  the 
tongue  (as  in  fig.  23),  the  student  should  first  divide  the  facial 
vessels  on  the  jaw,  and  remove  them  with  the  superficial  part  of 
the  submaxillary  gland  ;    but  he  should  be  careful  to  leave  the 
deep  part  of  the  gland  which  turns  beneath  the  mylo-hyoideus, 
because    the  small   submaxillary  ganglion  is  in  contact  with  it. 
Next  he  should  cut  through  the  small  branches  of  vessels  and 
nerve  on  the  surface  of  the  mylo-hyoideus  ;   and  detaching  that 
muscle  from  the  jaw  and  its  fellow,   should  throw  it  down  ti> 
the    OS   hyoides,    but   without    injuring   the   genio-hyoid   mnscle 
beneath  it. 
To  see  deep       Afterwards  the  bone  is  to  be  sawn  through  on  the  right  of,  but 
ttie*^w/*^  c^<^®®  to  the  muscles  attached  to  the  symphysis,  the   soft  parts 
covering  the  jaw  having  been  previously  cut.    The  lopse  side  of 
the  jaw  (for  the  ramus  of  the  bone  has  been  sawn  before)  is  to  be 
raised  to  see  the  parts  beneatli,  and  it  may  be  fastened  up  out  of 
the  way  with  a  stitch  ;    but  it  should  not  be  detached  &om  the 
mucous  membrane  of  the  mouth, 
(ksten  Th©  ^P^x  ^^  ^^^  tongue  is  to  be  now  pulled  well  out  of  the 

tongue,        mouth  over  tlie  upper  teeth,  and  fastened  with  a  stitch  to  the 
septum  of  the  nose,  whilst  the  left  half  of  the  jaw  is  to  be  drawn 
down  forcibly  with  hooks.    The  scalpel  should  be  then  passed  from 
below  upwards  between  the  sawn  surfaces  of  the  bone,  for  the 
and  cut        purpose  of  dividing  a  strong  band  of  the  mucous  membrane  of  the 

mucous        mouth  :  and  it  should  be  carried  onwards  along  the  middle  line  of 
membrane.     .,      .  .     .i      ,-  ^ 

the  tongue  to  the  tip. 

Define  ^y  means  of  a  stitch  the  os  hyoides  may  be  fastened  down,  to 

nerves,         make  tight  the  muscular  fibres.    All  the  fat  and  areolar  tissue  are 

*  to  be  removed,  and  in  doing  this  the  student  is  to  take  care  of  the 

Whartonian  duct ;   of  the  hypo-glossal  nerve  and   its   branches^ 

which  lie  on  the  hyo-glossus  muscle,  and  especially  of  its  small 

offset  ascending  to  the  stylo-glossus  muscle  ;  also  of  the  gostatory 

nerve  nearer  the  jaw.     Between  the  gustatory  nerve  and  the  deep 

part  of  the  submaxillary  gland  the  dissector  should  seek  the  small 

submaxillary  ganglion  (smaller  than  a  pin's  head),  with  its  offsets ; 

and  should  endeavour  to  separate  from  the  trunk  of  the  gustatory 

the  small  chorda  tympani  nerve  (p.  92),  and  to  define  the  offset 

from  it  to  the  submaxillary  ganglion. 

and  vessels       At  the  hinder  border  of  the  hyo-glossus  clean  the  lingual  vessels, 

the   stylo-hyoid    ligament,  and   the   glosso-pharyngeal   nerve,  all 

passing  beneath  that  muscle  ;    and  at  the  anterior  border  find  the 

issuing  ranine  vessels  which,  with  tlie  gustatory  and  hypo-glossal 

nerves,  are  to  be  traced  on  the  under  surface  of  the  tongue  to 

the  tip. 

Parts  be-  Parts  beneath  mylo-hyoideus  (fig.  23).    The  relative  position  of 

S^ideus^^  the   objects   brought   into   view    by   the   steps    of    the    previous 

dissection  is  now  apparent : — Extending  from  the  comu  of  the 

byoid  bone  to  the  side  of  the  tongue  is  the  hyo-glossus  muscle, 

whose  fibres  are  crossed  superiorly  by  those  of  the  stylo-glo08ua» 
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On  the  hyo-gloasas  are  placed,  from  below  upwards,  the  hypo-glossal  »"  ^j'l®  ^ 
nerve,  the  Wbartonian  duct,  and  the  gustatory  nerve,  the  latter  ^  ' 
crosBing  the  duct ;  and  near  the  inner  border  of  the  muscle  the 
two  nerves  are  united  by  branches.  Beneath  the  same  muscle  lie, 
from  below  upwards,  tiie  lingual  artery  with  its  vein,  the  stylo- 
hyoid ligament,  and  the  glosso-pharyngeal  nerve.  Above  the  hyo- 
g^oflBoa  is  the  mucous  membrane  of  the  mouth,  with  the  sublingual 
gland  attached  to  it  in  front,  and  some  fibres  of  the  superior  con- 
fltrictor  muscle  covering  it  behind  near  the  jaw. 

Between  the  chin  and  the  os  hyoides,  along  the  middle  line,  is  and  aion(?' 
atoate  the  genio-hyoid  muscle  ;  and  larger  and  deeper  than  it  is  ™*^^^®  **"^- 
a  fan-shaped  muscle,  the  genio-hyo-glossus.  Along  the  outer 
nde  of  the  last  muscle  lie  the  ranine  vessels  ;  and  a  sublingual 
branch  for  the  gland  of  the  same  name  springs  from  the  lingual 
artery  at  the  inner  border  of  the  hyo-glossus.  On  the  under 
nrface  of  the  tongue,  near  the  margm,  lies  the  gustatory  nerve ; 
and  in  the  fibres  of  the  genio-hyo-glossus  runs  the  hypo-glossal 
nerve. 

The  HYO-GLOSSUS  MUSCLE  (fig.  22,  ^)  is  thin  and  somewhat  square  HycgiosAus 
in  shape.     The  muscle  arises  from  the  lateral  part  of  the  body  of  JJ^^hmSit - 
the  OS  hyoides  (basio-glossus),  and  from  all  the  great   comu  of 
the  same  bone  (cerato-glossus).    The  two  pieces  form  a  thin  sheet, 
and  enter  the  hinder  part  and  side  of  the  tongue  ;    they  will  bo 
seen  afterwards  to  mingle  with  fibres  of  the  palato-  and  stylo- 

^OOBUS.^ 

The  parts  in  contact  with  the  surfaces  of  the  hyo-glossus  have  in  contact 
been  already  enumerated  ;  and  beneath  the  muscle  also  are  portions  ^rts.'"*'*^ 
ol  the  genio-hyo-glossus  and  middle  constrictor.    Along  the  anterior 
bonier  is  the  genio-hyo-glossus  muscle. 

Action.    When  the  tongue  is  at  rest  the  muscle  can  bring  that  Use;: 
oigan  to  the  floor  of  the  mouth,  drawing  down  the  sides  and  tongue  free ; 
giving  a  rounded  form   to  the  dorsum ;    but  if   the   tongue   is 
protroided   from   the   mouth,  the  fibres  will   retract  it  into   that 
csrity. 

If  the  tongue  is  fixed  against  the  roof  of  the  mouth  by  other  tongue 
■uncles,  even  though  the  lower  jaw  is  depressed,  this  muscle  with  ^^' 
the  genio-hyo-glossus   will    elevate   the   os   hyoides,   and    allow 
■wallowing  to  take  place. 

The  CTTLO-OLOSSUS  (fig.  22,  ^  is  a  slender  muscle,  whose  attach-  styio- 
nents  are  expressed  by  its  name.    Arising  from  the  styloid  process  K^*****^ 
the  apex,  and  from  the  stylo-maxillary  ligament,  the  muscle 


ii  continued  forwards  to  the  side  of  the  tongue.    Here  it  gives  cmnen  to 
fibres  to  the  dorsum,  and  turning  to  the  under  surface,  extends  to  tongue. 
the  tip  of  the  tongue.    Beneath  the  jaw  this  muscle  is  crossed  by 
the  gustatory  nerve. 
Action.    Both  muscles  will  raise  the  back  of  the  tongue  against  Use  of  both 

*  A  thiid  part  (ehondro-glomiB)  is  distinct  from  the  others,  and  is  not  dis- 
BKtad  ;  H  ends  on  the  upper  surface  of  the  tongue  near  the  root.  For  further 
^tluli  nsptrting  the  anatomy  of  this  and  the  other  lingual  muscles,  reference 
IB  to  be  made  toihs  diMOction  of  the  tongue,  Biotiox  15. 
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the  roof  of  the  moutli,  but  if  the  tongne  is  protroded  they  will 
restore  it  to  the  cavity. 

One  muscle  cnn  direct  the  point  of  the  toDgue  towards  its  own 
wdc  of  the  moutli. 

The  OENio-HYOiP  MUKTi.E  {6g.  22,  *)  ari*e»  from  the  lower  of  the 
two  Interal  tubercles  on  the  inner  aspect  of  the  symphysis  of  the 
jsw,  and  is  imerted  lata  tho 
Fig.  22.'  mitUlle  of  the  hyoid  bone. 

.  ._  -  Covered  by  the  mylo-hyoi- 

deae,  ilm  mascle  rests  on  the 
genio-hyo-glossus  (*).  The 
inner  border  touches  the  mus- 
cle of  the  opposite  aide,  and 
the  two  are  often  united. 

Action.  As  long  as  the 
mouth  is  shut  it  raises  the 
liyoid  bone  ;  bnt  acting  from 
the  OS  hyoides,  and  the 
clonera  of  the  mouth  being 
relnied,  it  can  depress  the 
jaw  and  open  the  mouth. 

Tlie      OBN'IO- HYO-OLOBSUS 

(fig.  22,  ')  is  the  largut 
muscle  of  this  region  ;  it 
has  a  triangular  form,  with 
the  apei  at  the  jaw,  and  the 
base  at  the  middle  line  of 
the  tongue.  It  takes  origin  from  the  upper  tubercle  behind  the 
symphysia  of  the  jaw.  From  this  spot  the  fibres  radiate,  the  pos- 
terior passing  downwards  to  their  innertion  into  the  body  of  the 
hyoid  hone,  the  anterior  forwards  to  the  tip  of  the  tongue,  and  the 
intermediate  to  the  tongue  from  root  to  point. 
>  Lying  along  the  middle  of  the  tongue,  it  is  in  contact  with  its 
fellow.  The  lower  border  of  the  mriscle  corresponds  with  tlie  genio- 
liyoidcus,  and  the  upper  with  tlie  frienura  linguco.  On  its  outer 
aide  ore  the  ranine  vessels,  and  the  hyo-glossus  muscle ;  and  the 
hypoglossal  nerve  perforates  the  posterior  fibres. 

Action.  By  the  siniultancoua  action  of  all  the  fihres  the  tangne 
is  depressed  in  the  floor  of  the  mouth,  and  hollowed  along  the 
middle.  But  different  parts  of  the  muscle  are  thought  to  have 
different  uses  when  they  act  from  the  jaw  : — Thus  the  fibres  attached 
to  the  OS  hyoides  advance  and  fix  that  bone  I«fore  swallowing ;  the 
Iiinder  tongue  fibres  raise  the  root  of  the  tongue  and  protrude  the 
tip  ;  and  the  anterior  turn  down  the  tip  of  the  tongue  over  the  teeth. 
When  the  inouth  is  i>pen  swallowing  ran  be  performed  if  the 
tongue  is  fixed  against  the  teeth  and  roof  of  the  mouth,  becanse 
this  muscle  and  the  hyo-glossus  can  then  raise  the  hyoid  bone. 
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The  Imffucd  artery  (fig.  17,/),  arises  from  the  external  carotid  Lingual 
between  the  superior  thjrroid  and  facial  branches.    At  first  it  is  ^^^y 
directed  inwards  above  the  os  hyoides,  and  then  upwards  beneath  JS^^jJjjJj^ 
the  hyo-glos8U8  to  the  under  part  of  the  tongue  (fig.  23)  ;  it  ends  beneat!ihy«- 
•t  the  anterior  border  of  that  muscle  in  the  sublingual  and  ranine  ^  ^^^' 
branches.     Near  the  hyo-glossus  the  artery  is  crossed  by  the  nintli 
nerve,  and  by  the  digastrio  fsid  stylo-hyoid  muscles.     Beneath  the 
hyo-glossuB,  the  vessel  reals  on  the  middle  constrictor  and  genio- 
hyo-glo8SU8  muscles,  and  is  below  the  level  of  the  glosso-phaiyngeal 
nerve.     Its  branches  are  these  : — 

0.  A  small  hyoid  branch  is  distributed  on  the  upper  border  of  the  it»  branches 
M  hyoides,  supplying  the  muscles  ;   it  anastomoses  with  its  fellow  *"~ 
of  the  opposite  side,  and  ynih  the  hyoid  branch  of  the  superior  bone ; 
thyroid  luleiy  of  the  same  side. 

h.  A  branch  to  the  darsum  of  the  tongue  arises  bencgth  the  hyo-  to  back  of 
glossus  muscle,  and  ascends  to  supply  the  substance  of  the  tongue  *  ®  ^^ts^^ ; 
and  the  tonsil.    The  fibres  of  tlie  hyo-glossus  must  be  divided  to 
see  it. 

f.  The  iublingual  branch  springs  from  the  final  division  of  the  to  the  gub- 
trteiy  at  the  edge  of  the  hyo-glossus,  and  is  directed  outwards  to  gS^uf; 
the  gland  of  the  same  name.    Some  offsets  supply  the  gums  and 
the  contiguous  muscles,  and  one  continues  bcliind  the  incisor  teeth 
to  }oin  a  similar  artery  from  the  other  side. 

d.  The  rcmine  branch  (9)  is  the  terminal  part  of  the  lingual  to  the  sub- 
arteiy,  and  extends  forwards  along  the  outer  side  of  the  genio-hyo-  tongue. 
gloMus  to  the  tip  of  the  tongue  where  it  ends.    Muscular  offsets 
ire  fomiahed  to  the  substance  of  the  tongue  of  the  same  side. 
This  artery  lies  along  the  fra?num  lingua;,  but  is  embedded  in  the 
moscolar  fibres. 

The  lingual  vein  commences  on  both  the  lipper  and  under  surfaces  Lingual 
of  the  tongue.     It  lies  with  its  companion  artery,  and  ends  in  the  ^^  "* 
internal  jugular  vein. 

The  orsTATORY  or  lingual  nerve  (fig.  23,  ^)  has  been  followed  Lingual 

iicrvc* 

in  the  pterygo-maxillar}'  region  to  its  passage  between  the  ramus 
of  the  lower  jaw  and  the  internal  pterj'goid  muscle  (p.  92).     In 
this  region  the  nerve  is  inclined  forwards  to  the  side  of  the  tongue,  Qf\"j[J[iJ^ 
icro«  the  mucous  membrane  of  the  mouth  and  the  origin  of  the         ^ 
nperior  constrictor  muscle,  and  above  the  deep  part  of  the  sub- 
maxillary gland.     Lastly,  it  is  directed  across  the  Whartonian  duct, 
and  along  the  side  of  the  tongue  to  the  apex.    Branches  are  fur-  ^^^^, 
vMxd  to  the  surrounding  parts,  thus  : — 

Two  or  more  offsets  connect  it  with  the  submaxillary  ganglion,  to  the  gan- 
near  the  gland  of  that  name. 

Farther  forward*  branches  descend  on  the  hyo-glossus  to  unite  to  ninth 

nerve 

in  a  kind  of  plexus  with  twigs  of  the  hypoglossal  nerve. 

Other  filaments  are  supplied  to  the  mucous  membrane  of  the  to  nmcous 
Booth,  the  gums,  and  the  sublingual  gland.  ^^  " 

Lastly,  the  hrcmches  for  the  tongue  ascend  through  the  muscular  to  the 
nbttance,  and  are  distributed  to  the  conical  and  fungiform  papillae.  ^^   '^ 

The  nimaacillary  ganglion  (fig.  23,  ')  resembles  the  other  ganglia 
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SubmuU-  connected  with  the  three  tninkB  of  the  fifth  nerre,  and  com- 
mnnieateB  with  Bensory,  motory,  and  sympathetic  nerves.  It  is 
Binaller  in  aize  than  the  lenticular  gangUon,  is  sometimes  rather 
red,  and  is  placed  ahove  the  deep  process  of  the  submaxillaiy 
gland.  Offsets  proceed  upwards  to  connect  it  with  otlier  nerves ; 
and  from  the  lower  part  ariae  the  branches  to  the  adjacent 
structures. 

Qmnection  vnlh  nerva — roots.     Two  or  three  branches,  in  the 
'  form  of  loops,  pass  from  the  ganglion  to  the  goBtatory  nerve.    At 

Kg.  23." 
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the  posterior  part  the  ganglion  is  further  joined  by  an  offset  from 
the  chorda  tympani  (of  the  facial  nerve)  which  Kes  in  contact  with 
the  gustatory.  And  its  sympathetic  branch  comes  from  the  ntrrta 
oronnd  the  facial  artery. 

.  Brancha.  From  the  lower  part  of  the  ganglion  five  or  mi 
branches  descend  to  the  substance  of  the  submaxillaiy  gland  ;  and 
from  the  fore  part  other  filaments  ore  furnished  to  the  mucons 
membrane  of  the  mouth  and  the  Whartonian  duct 

Chorda  tympani.  Joining  the  gustatory  above  by  fibrils  (p.  92), 
it  is  applied  to  the  back  of  that  nerve  till  near  the  tongue,  and  can 
be  easily  separated  from  it ;  but  beyond  that  point  it  enters  amongst 
the  fibres  of  the  gustatory  nerve  and  is  conveyed  to  the  tongue. 
Near  the  submaxillary  gland  on  offset  is  sent  to  the  submaxillary 
ganglion. 

*  Deep  Tiaw  of  the  submuill&r;  regioa  (lUiutntions  of  Dinectiaiu) 
Jf unlet;  a.  Oenio-hjo-gloBsuB.  a.  Genio-hjoidcnB.  C  Hjo-glccsoa.  D.  Stflo. 
gloBnaB.  s.  Mflo-bToideua  reflected,  h.  Stylo- b^oideus,  j.  Poatcrior  hell; 
of  digitstricOB.  Nerva:  1.  UusUtorj.  2.  Submaxillar;  ganglion.  3.  Vhoi. 
ton'a  duct,  i.  Qlosso-phaiyngcal  nerve.  8.  Uypo-gloaHaL  7.  Cppor  Uiyn- 
gesL  Tha  lingual  artery  ramifica  in  tluB  region,  lying  by  the  aids  of  the 
faypcgloual  acTTe  :  the  nnine  oSeet  is  nwrked  vith  S. 
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The  HTFO-OLOSBAL  OF  NINTH  NERVE  (fig.  23,  •)  in  the  submaxillaiy  xinth 
region  Kee  on  the  hyo-glossus  muscle,  being  concealed    by  the  ?®'^'5f' 
mylo-hyoideuB :  but   at   the   inner   border  of   the    hyo-glossus  it  chin  and 
enters  the  fibres  of  the  genio-hyo-glossus,  and  is  continued  along  ^^^^^  ^°®* 
the  middle  line  of  the  tongue  to  the  tip. 

Bnmches.  On  the  hyo-glossus  the  ninth  nerve  furnishes  branches  '^  branches 
to  the  mnscles  of  the  submaxillary  region,  except  the  mylo-hyoid  murctes 
and  the  digastric,  viz.,  to  the  hyo-glossus,  stylo-glossus,  genio- 
hyoideus,  and  genio-hyo-glossus.    Further,  some  offsets  conununi- 
cate  with  the  gustatory  nerve  on  the  hyo-glossus. 

Along  the  middle  of  the  tongue  the  nerve  sends  upvp-ards  long  ^'^  the 
filaments  which  supply  the  lingual  structure,  and  communicate  °^°^ 
inth  the  gustatory  nerve. 

The  glossa-pharifngeal  cranial  nerve  (fig.  23,  *),  crossing  between  Giosso- 
the  two  carotid  arteries,  courses   over  the  stylo-pharyngeus  and  Sm?**^ 
the  middle  constrictor  of  the.p|uuynz,  and  ends  under  the  hyo- 
glossus  in  branches  for  the  tongue.      See   Dissection   of  the 
Tongue. 

The  duet  qf  the  mibmaxillary  gland  (fig.  23, '),  Wharton^s  duct,  wiiarton's 
iasoes  from  the  deep  part  of  the  glandular  mass  turning  round  the    ^^^ 
border  of  the  mylo-hyoid  muscle.     It  is  about  two  inches  in  length, 
and  is  directed  upwards  on  the  hyo-glossus  muscle,  and  beneath 
the  gustatory  nerve,  to  open  on  the  side  of  the  fraenum  linguse  in  opens  by 
the  centre  of  an  eminence  :  its  opening  in  the  mouth  will  be  seen  wJi^ 
if  a  bristle  be  passed  along  it.    The  duct  has  a  thin  wall,  and 
consists  externally  of  a  fibrous  layer  with  much  elastic  tissue  and 
a  few  pale  muscular  fibres ;  and  internally  of  a  mucous  lining  with 
flattened  epithelium. 

The  deep  part  of  the  submaxillary  gland   extends  along  the  Subungual 
tide  of  the  duct,  reaching,  in  some  instances,  the  sublingual  gland.  ^,|Uth 

The  ndflingual  gland  (fig.  23,  *)  is  somewhat  of  the  shape  of  an  tongue. 
afanond,  and  the  longest  measurement,  which  is  about  one  inch  and 
a  half,  is  directed  backwards.  It  is  situate  beneath  the  tip  of  the 
tongue,  in  contact  with  the  inner  surface  of  the  lower  jaw,  and 
dote  to  the  symphysis.  Separated  from  the  cavity  of  the  mouth 
by  the  mnooos  membrane,  the  gland  is  prolonged  across  the  upper 
border  of  the  genio-hyo-glossus  muscle,  so  as  to  touch  the  one  of 
the  opposite  side. 

The  sablingual  is  an  aggregation  of  small  glandular  masses,  structure. 
esdi  being  provided  vrith  a  separate  duct  (Henle).    The  ducts  Ducts  omn 
(dactos  Rtviniani)  are  from  ten  to  eighteen  in  number.    Some  of  *°  ™ou"^ 
them  open  beneath  the  tongue  along  a  crescent-shaped  fold   of 
the  mncons  membrane,  and  others  join  the  Whartonian  duct ;  one 
or  more  form  a  larger  tube,  which  either  joins  that  duct  or  opens 
netrit 
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hh/TV}S  TJIL 
//*/*.*  f.'jiu.  'J'lii   K*(»'4i.-':*.  iiit!\   '.'zoimiit-  lifjrr  tik-  licic  ceibl  nd 

ii,<    M-iiin'i!H.;'  ifi'fit'.  rtiiji'TJor  luuzljlarr.  of  llH  iifllj  li*3Tt. 

Siij>jv^h!ti/  tilt  'i/lit  'ifjiii  to  J^  uin'tuoii**d.  lii*.  finidac  nwrxarr 

a  htiw  i)jf«/«;'"!j  tli*  Mjj'fji-'.'riiita]  li'.'tf.-l' :  aud  tii*-  rriof  irixii  i 
l>u<  k  t/^  tin  >\t\n-ii'A<ii.\  iihJ'Uj*.  Cnt  alf*'-  "witii  b  (.'hwel  (fmrn  "die 
ifiw<j<  ^  yl'/iij'  »li<  iiij<i«Jii  foK>.;i  of  til*.-  baw-  (-f  tii<-  Hinil]  InnL  liie 
h|i)j«-fj';i'lul  Jikj-mh  in  Ifoui  v,  tlit  foraiijHTi  BftiuciKum  l>ftimid.  nid 
i;iiihi«ji-  ijji  liii«  «il  tin-  f'li'.ximii  n^tniiduui  aud  ioranj'Jii  C'Ttlt  Tlie 
hi«j<-  «;f  111'  ►I'tijl  ij-  jji-zt  to  }>*:  Hawij  verticallv  iij  frdxn  r«f  liie 
|/<ii(;ijh  I /fit  I.  «/l  liji  i('ni|'<»r.'i)  hoiif.  tiifj  that  ILh  incifiioD  sliall  cod  it 
Itii-  j></>i<n«/f  <-xtf<ifiii y  of  llic  fiit  irjad'r  in  Ibe  base.  AfteiHixdi 
ltj<  otji4  r  vv.'ili  of  ilj<  oihii  iK  to  }fe  nawTi  LcirizoDtalhr  inui  die 
Hjili<  ii'i  iijaxill;i»y  JiKt-uj*-.  'I'ln*  j»i^r;o  of  lK»ne  f onuiii^  pari  o£|rt>c 
(-niiiiiiiii  :>n«l  oif>ii  ih  now  Ioom',  and  Ik  to  be  resnoved  whii  we 
t(  iiipoml  iiniH«.l<-.  If  Mj<-  jiirii'  of  the  roof  f»f  the  c»rbiu  whkii  it 
hfl,  hhoiild  intctft  tf  with  iln'  ni^jjlit  of  the  contC'Dt£  of  the  cavity, 
U'i  it  \u'  t liken  iiwiiy  with  u  lMin<-  Uircojm. 

Tin  ili-Hi  ii|itii)n  of  liic  lift  oibit  (p.  40)  ^nll  Berre  in  a  genenl 
wiiy  foi  (III-  f  if/lit  I  iivil> . 
hii|Miiiii  'I'lif  hiiiii'iini  niMxillitiA  ilivihioti  of  the  fiftli  nerve,  in  its  cotuve 

ir.'iw '"        b>  tin-  fill  r,  i»(rn|»iiH  NiiiirHNivi'Iy  tlif    Hkiill,  the  spheno-maxilliiy 
fimtiii,  iiml  ihi*  infill  uriiiliil  t-titml. 

Tht'   Ix'^innin^  of  ihc  nervi*  in  th(*  (.'raniiim  has  been  abeadj 
iirniiinnliiilril  (p.  17). 
iii,..-.H..n.iii         DUtifvtittu.  In  tlir  Hplinio  nnixillary  foHwa the ncr\'e  can  be  partly 
il!.,»!i '    "*    «»'»'•»  l'.V  <!•«'  ilJNHntinn  iilrriiily  niiulr  for  the  orbit,  and  its  expowire 
hi'K*    uill    1m>  t>ninpli*tr(l    by  rrnioviu^  the  fat,  and  catting  away 
Minic  nf  ihr  \\\\\\\  of  llii'  NphtMutJd  hour,  Ho  as  to  leave  only  an 
nnniMiiiN  liuf;  ininhl  tilt*  nri'vi*  i\(  its  exit  fnmi  the  skull.    In  the 
foHNii  ilir  ntudf'iit  NrckN  tliK  followiufif  oJlHctfl, — the  orbital  branch 
rnlfi'iiifi   \\\v  r<i\ily  of  iho  orbit:    bnmchrs  to  Meckel's  ganglion 
whirh  doNffUil  in  thr  fosMu  ;  and  a  dental  branch  along  the  back 
of  the  tippet  Jaw. 
lit  itoiM  111         *\\\  follow   onwiinU  the  ner\e  in  the  lloor  of  the  orbit,  the  con- 
tent»  \\i  the  ea\it\    ha\ing    been  taken  away,  the  bony  canal  in 
whieh  it  heN  iuuhI    be  opened  to  the  faiv.     Near  the  front  of  the 
tnbit    the  aittetior  dentrti  braneh   is  to   U»  tractnl   downwards  for 
tun«i  tMiMMt  mMne  di^taiue  in  the  U»iu\    The  infraorbital  vessels  are  prepared 

I'^M**'*  *v»*\        n»e  M  rKUixMi  M  \\u  I  \K\  NKUW  ^^Jf-  •'^^  ivnmioncos  in  the  Gaa- 
•oiiati  {;an)i;Uon  vr*   1^^»  *>>»!  loaviv*  the  cranium  by  the  foramen 
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The  comae  of  the  neire  is  dmoflt  straight  to  the  tux,  nina  to 
KTOW  the  qtheno-mazilluy  foaea,  and  throng^  the  infraorbital  canal,  "''^ 
akm^  the   oriritAl   plate  of  the  upper  maxilla,      laamng  from  the  ttirna;ih 
canal  by  the  infraorbital  foramen,  it  ia  concealed  bj  the  elevator  ^^'"'*' 
of  the  npper  lip.  and   eoda    in   branches  to  the  eyelid,  noae.  and 
■HJerlip: — 

0.  The  cr^ital  hnmeh  (')  arises  in  the  spheno-maxilUiy  fossa,  lu  bnoi hu 
■ad  enteting  the  orbit,  dindes  into  malar  and  temporal  branches  as  ^t*^ 
befon  aaid  (p.  50). 

i.  Tbe  ^kato-paiaiitte  hrancfit*  (*)  descend  from  the  nerve  in  b>  the  duh 
Ac  fossa,  and  mipplj-  the  nose  aod  the  palate ;  they  are  connected  "^  '■'•'*  ■ 
nth  Uecker*  gaogUon,  and  will  be  dissected  with  it  (Section  14). 

t.  A  poaUrior  dtnUti  branch  (')  leares  the  nerve  near  the  upper  in  tbe  t«a 
jnr.    It  enters  a  canal  in  the  maxilla,  and  supplies  brauches  to  |!|^£^ 

Kg.  «•• 


tlw  tnolar  teetb  and  t)ie  lining'  menihrane  of  the  antrum  :  it  joins 
the  anterior  dental  branch  near  tlie  teeth.  Before  entering  the 
enal  it  fnmishe*  one  or  more  offsets  to  the  gums  and  the  buc- 
mrtor  mnacle. 

i.  Tbe  aMterior  denial  branfh  (*)  quits  the  nerre  trunk  in  the  ^^J^^^ 
loor  of  tbe  orbit,  and  dencends  to  the  anterior  teeth  in  a  special 
cnal  in  frmit  of  tbe  antrum  :  it  is  distribnted  br  two  branches. 
Oh  (iniKr)  give*  nenres  to  the  incisor  and  canine  teeth,  and 
famiJif  one  or  two  filaments  to  the  lower  meatus  of  tlie  nose  : 
the  other  (outer)  ends  by  sopplj-ing  the  bicuspid  teetb. 

t  Before    the   tnmk  ends   in   the    facial  l.ranches.  it  supplies  a  B™»h  -A 
maiBptdptbral  ol&et  to  tbe  lower  eyelid  ;  tliis  is  directed  upwards  '7«l»i 
to  the  bd  in  a  groove  in  the  margin  of  tbe  orbit. 
/.  /./^warMB/  or  faeM  traiirJU»  C>.      These    are   larger  than  [j^J^t*" 
2.  Tnuik  of 


'  D^paai  af  tia  ■pper  BaxiliaTr  Dcrrc  and  iU  Liueba. 
t  acm  hkriai  ihc  UaaKriaa  ^ngliiw.     S.  ^l^'^'>-f^^'"_,^'^^ 
Ti»|«ii  MSlai  haacL     5.  Tatuiioi  dental  nerrcE.  -  —  ■ 
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ternal  pterygoid,  and  on  the  internal  lateral  ligament  near  the  dental 
foramen.  After  the  nerve  enters  the  bone,  it  is  continued  forwards 
beneath  the  teeth  to  the  foramen  in  tlie  side  of  the  jaw,  and  ends 
at  that  spot  by  dividing  into  an  incisor  and  a  labial  branch.  Only 
one  muscular  offset  (mylo-hyoid)  leaves  the  dental  nerve  before  it 
enters  the  bone.    Its  branches  are  : — 

a.  The  mylo-hyoid  branch  arises  near  the  dental  foramen,  and  is 
continued  along  a  groove  on  the  inner  aspect  of  the  ramus  of  the 
jaw  to  the  cutaneous  surface  of  the  mylo-hyoideus,  and  to  the  anterior 
belly  of  the  digastric  muscle. 

h.  Tlie  dental  brandies  arise  in  the  bone,  and  supply  the  molar 
and  bicuspid  teeth.  If  the  bone  is  soft,  the  canal  containing  the 
nerve  may  be  laid  open  so  as  to  expose  these  branches. 

c.  The  incisor  branch  continues  the  trunk  of  the  nen'^e  onwards 
to  the  middle  line,  and  furnishes  offsets  to  the  canine  and  incisor 
teeth,  beneath  which  it  lies. 

rf.  The  labial  branch  (mental)  (fig.  19,  *^)  issues  on  the  face  be- 
neath the  depressor  of  the  angle  of  the  mouth.  It  gives  offsets  to 
the  muscles  below  the  aperture  of  the  mouth,  and  communicates 
with  the  facial  nerve ;  but  the  greater  part  of  the  branch  is  directed 
upwards  beneath  the  depressor  labii  inf  erioris,  and  is  distributed  on 
the  inner  and  outer  surfaces  of  the  lower  lip. 

The  inferior  dental  artery^  after  entering  the  lower  jaw,  has  a 
similar  course  and  distribution  to  the  nerve.  Thus  it  supplies  off- 
sets to  the  bone,  dental  branches  to  the  molar  and  bicuspid  teeth^ 
and  ends  anteriorly  in  an  incisor  and  a  labial  branch. 

The  incisor  branch  is  continued  to  the  symphysis  of  the  jaw, 
where  it  ends  in  the  bone  ;  it  lies  beneath  the  canine  and  incisor 
teeth,  to  which  it  furnishes  twigs. 

The  labial  branchy  issuing  by  the  labial  foramen,  ramifies  in  the 
structiu-es  covering  the  lower  jaw,  and  communicates  with  the 
branches  of  the  facial  arter}'. 

The  GUSTATORY  or  LINGUAL  NERVE  (*)  is  conccalcd  at  first,  like 
the  others,  by  the  external  pterygoid  muscle.  It  is  then  inclined 
inwards  with  a  small  artery  over  the  internal  pterygoid  mascle,  and 
under  cover  of  the  side  of  the  jaw  to  the  tongue.  The  remainder  of 
the  nerve  will  be  seen  in  the  dissection  of  the  submaxillary  region 
(p.  97). 

In  its  course  under  the  jaw  the  nerve  does  not  distribute  any 
branch  to  the  muscles  around,  but  the  following  communicating 
nerve  is  received  by  it. 

The  chorda  tympani  is  a  branch  of  the  facial  nerve,  and  is  dis- 
tributed to  the  tongue.  Escaping  from  the  tympanum  by  the 
Glaserian  fissure,  this  small  branch  (®)  is  applied  to  the  gustatory 
nerve  at  an  acute  angle.  At  the  point  of  junction  some  fibrils 
communicate  with  the  gustatory,  but  the  greater  part  of  the  chorda 
tympani  is  conducted  along  that  nerve  to  the  tongue. 

The  origin  of  this  nerve,  and  its  course  across  the  tympanum 
to  its  position  beneath  the  external  pterygoid,  are  described  in 
Section  14. 
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Section  VII. 

SUBMAXILLARY    REGION. 

The  submaxillary  region  is  situate  between  the  lower  jaw  and 
the  hyoid  bone.    In  it  are  contained  the  muscles  of  the  os  hyoides  Parts  in  it 
and  tongue,  the  vessels  and  nerves  of  the  tongue,  and  the  sublingual 
and  submaxillary  glands. 

Position.    In  this  dissection  the  position  of  the  neck  is  the  same  Position  of 
as  for  the  examination  of  the  anterior  triangle.  ^^  °®*^ 

Dissection,    If  any  fatty  tissue  has  been  left  on  the  submaxillary  Dissection, 
^land,  or  on  the  mylo-hyoid  muscle,  when  the  anterior  triangular 
apace  was  dissected,  let  it  be  taken  away. 

The  submaxillary  gland  (fig.  16,  ")  lies  below  the  jaw  in  the  situation 
anterior  part  of  the  space  limited  by  that  bone  and  the  digastric 
muscle.     Its  shape  is  irregular,  and  the  facial  artery  winds  over 
the   surface.      It  rests  on  the   mylo-hyoideus,   and   sends   a  deep  and  connec- 
process  round  the  posterior  or  free  border  of  that  muscle.     In  ^^^^ 
front  of  it  is  the  anterior  belly  of  the  digastric  ;  and  behind  is  the  of  submax- 
atylo-maxillary  hgament  separating  it  from  the  parotid.    Occup)ring  ^^^  gland, 
a  position  somewhat  below  the  side  of  the  jaw,  the  gland  is  very 
near   the    surface,  being   covered   only  by  the  integuments    and 
platysma,  and  the  deep  fascia. 

In  structure  the  submaxillary  resembles  the  parotid  gland  (p.  30)  ;  Structorc 
and  its  duct — duct  of  Wharton — issuing  from  tlie  deep  process, 
extends  beneath  the  mylo-hyoid  muscle  to  the  mouth. 

Dissection.    To  see  the  mylo-hyoid  muscle,  detach  the  anterior  Diasectian. 
belly  of  the  digastric  from  the  jaw,  and  dislodge  without  injury 
the  submaxillary  gland  from  beneath  the  bone. 

The  MYLO-HYOID  MUSCLE  (fig.  33,  ^)  is  triangular  in  shape,  with  Myio- 
the   base  at  the  jaw  and  the  apex  at  the  hyoid  bone,  and  unites  *»yo»<*e"« 
along  the  middle  line  with  its  fellow  of  the  opposite  side.    It  arises  arises  from 
from  the  mylo-hyoid  ridge  on  the  inner  surface  of  the  lower  jaw^^» 
as  far  back  as  the  last  molar  tooth  ;  and  is  inserted  into  the  middle  inserted 
of  the  body  of  the  os  hyoides,  as  well  as  into  a  central  tendinous  ^^^^^^ 
band  between  that  bone  and  the  jaw. 

On  the  cutaneous  surface  lie  the  digastric  muscle,  and  the  sub-  nuts 
maxillary  gland,  the  facial  artery  with  the  submental  offset,  and '^™'"**^  *^ 
its  own  branch  of  nerve  and  artery.  Its  fibres  are  frequently 
deficient  near  the  jaw,  and  allow  the  next  muscle  to  be  seen. 
Only  the  posterior  border  is  unattached,  and  round  it  a  piece  of  the 
submaxillary  gland  winds.  The  parts  in  contact  with  the  deep 
surface  of  the  muscle  will  be  perceived  after  the  undermentioned 
dissection  has  been  made. 

Action.    The  lower  jaw  being  fixed  the  muscle  approaches  the  os  Use:  on  os 
hyoides  to  the  jaw,  enlarging  the  pharynx  preparatory  to  swallowing.  ^y<»^«*» 
With  the  hyoid  bone  immoveable,  the  mylo-hyoideus  can  help  in  on  jaw. 
depressing  the  jaw,  and  opening  the  mouth. 
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Dissection.  To  bring  into  view  the  muscles  beneath  the  mylo- 
hyoid, and  to  trace  the  vessels  and  nen'es  to  the  substance  of  the 
tongue  (as  in  fig.  23),  the  student  should  first  divide  the  facial 
vessels  on  the  jaw,  and  remove  them  with  the  superficial  part  of 
the  submaxillary  gland  ;  but  he  should  be  careful  to  leave  the 
deep  part  of  the  gland  which  turns  beneath  the  mylo-hyoideus^ 
because  the  small  submaxillary  ganglion  is  in  contact  with  it. 
Next  he  should  cut  through  the  small  branches  of  vessels  and 
nerve  on  the  surface  of  the  mylo-hyoideus  ;  and  detaching  that 
muscle  from  the  jaw  and  its  fellow,  should  throw  it  down  ti> 
the  08  hyoides,  but  without  injuring  the  genio-hyoid  muscle 
beneath  it. 

Afterwards  the  bone  is  to  be  sawn  through  on  the  right  of,  but 
close  to  the  muscles  attached  to  the  symphysis,  the  soft  parts 
covering  the  jaw  having  been  previously  cut.  The  loose  side  of 
the  jaw  (for  the  ramus  of  the  bone  has  been  sawn  before)  is  to  be 
raised  to  see  the  parts  beneath,  and  it  may  be  fastened  up  out  of 
the  way  with  a  stitch  ;  but  it  should  not  be  detached  £rom  the 
mucous  membrane  of  the  mouth. 

The  apex  of  the  tongue  is  to  be  now  pulled  well  out  of  the 
mouth  over  the  upper  teeth,  and  fastened  with  a  stitch  to  the 
septum  of  the  nose,  whilst  the  left  half  of  the  jaw  is  to  be  drawn 
down  forcibly  with  hooks.  The  scalpel  should  be  then  passed  from 
below  upwards  between  the  sawn  surfaces  of  the  bone,  for  the 
purpose  of  dividing  a  strong  band  of  the  mucous  membrane  of  the 
mouth  ;  and  it  should  be  cairied  onwards  along  the  middle  line  of 
the  tongue  to  the  tip. 

By  means  of  a  stitch  the  os  hyoides  may  be  fastened  down,  to 
make  tight  the  muscular  fibres.  All  the  fat  and  areolar  tisane  are 
•  to  be  removed,  and  in  doing  this  the  student  is  to  take  care  of  the 
Whartonian  duct ;  of  the  hypo-glossal  nerve  and  its  branches^ 
wliich  he  on  the  hyo-glossus  muscle,  and  especially  of  its  small 
offset  ascending  to  the  stylo-glossus  muscle  ;  also  of  the  gnstatoiy 
nerve  nearer  the  jaw.  Between  the  gustatory  nerve  and  the  deep 
part  of  the  submaxillary  gland  the  dissector  should  seek  the  small 
submaxillary  ganglion  (smaller  than  a  pin's  head),  with  its  offsets  ; 
and  should  endeavour  to  separate  from  the  trunk  of  the  gustatory 
the  small  chorda  tympani  nerve  (p.  92),  and  to  define  tihe  ofbet 
from  it  to  the  submaxillary  ganglion. 

At  the  hinder  border  of  the  hyo-glossus  clean  the  lingual  vessels, 
the  stylo-hyoid  ligament,  and  the  glosso-pharyngeal  nerve,  all 
passing  beneath  that  muscle  ;  and  at  the  anterior  border  find  the 
issuing  ranine  vessels  wliich,  with  the  gustatory  and  hypo-glossal 
nerves,  are  to  be  traced  on  ihe  under  surface  of  the  tongue  to 
the  tip. 

Paris  hetieath  mylo-hyoideuB  (fig.  23).    The  relative  position  of 

S^ideus^**   the    objects   brought   into   view    by   the   steps   of    the    previous 

dissection  is  now  apparent : — Extending  from  the  comn  of  the 

hyoid  bone  to  the  side  of  the  tongue  is  the  hyo-glossus  muscle, 

whose  fibres  are  crossed  superiorly  by  those  of  the  stylo-gl< 
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On  the  hyo-glo88U8  are  placed,  from  below  upwards,  the  hypo-glossal  o"  *J*ic  of 
nerve,  the  Whartonian  duct,  and  the  gustatory  nerve,  the  latter 
croflsing  the  duct ;  and  near  the  inner  border  of  the  muscle  the 
two  nerves  are  united  by  branches.  Beneath  the  same  muscle  lie, 
from  below  upwards,  the  lingual  artery  with  its  vein,  the  stylo- 
hyoid ligament,  and  the  glosso-pharyngeal  nerve.  Above  the  hyo- 
glossus  is  the  mucous  membrane  of  the  mouth,  with  the  sublingual 
gland  attached  to  it  in  front,  and  some  fibres  of  the  superior  con- 
strictor muscle  covering  it  behind  near  the  jaw. 

Between  the  chin  and  the  os  hyoides,  along  the  middle  line,  is  and  along' 
situate  the  genio-hyoid  muscle ;  and  larger  and  deeper  than  it  is  "^^^®  ^*"®- 
a  fan-shaped  muscle,  the  genio-hyo-glossus.  Along  the  outer 
side  of  the  last  muscle  lie  the  ranine  vessels  ;  and  a  sublingual 
branch  for  the  gland  of  the  same  name  springs  from  the  lingual 
aiteiy  at  the  inner  border  of  the  hyo-glossus.  On  the  under 
sorface  of  the  tongue,  near  the  margin,  lies  the  gustatory  nerve ; 
and  in  the  fibres  of  the  genio-hyo-glossus  runs  the  hypo-glossal 
nerve. 

The  HYO-GLOSSUS  MUSCLE  (fig.  22,  *)  is  thin  and  somewhat  square  Hyo-giossus 
in  shape.     The  muscle  arises  from  the  lateral  part  of  the  body  of  JJJ2!ehmciit  - 
the  OS  hyoides  (basio-glossus),  and  from  all  the  great   comu  of 
the  same  bone  (cerato-glossus).    The  two  pieces  form  a  thin  sheet, 
and  enter  the  hinder  part  and  side  of  the  tongue  ;    they  will  be 
seen  afterwards  to  mingle  with  fibres  of  the  palato-  and  stylo- 


The  parts  in  contact  with  the  surfaces  of  tlie  hyo-glossus  have  in  contact 
been  already  enumerated  ;  and  beneath  the  muscle  also  are  portions  parts!"*"^ 
of  the  genio-hyo-glossus  and  middle  constrictor.    Along  the  anterior 
border  is  the  genio-hyo-glossus  muscle. 

Action.    When  the  tongue  is  at  rest  the  muscle  can  bring  that  Use;: 
oi^gan  to  the  floor  of   the  mouth,  drawing  down  the  sides  and  tongue  free ; 
giving  a  rounded  form   to  the  dorsum ;    but  if   the   tongue   is 
protmded   from   the   mouth,  the  fibres  will    retract  it  into   that 

cavity. 

If  the  tongue  is  fixed  against  the  roof  of  the  mouth  by  other  tongue 
muscles,  even  though  the  lower  jaw  is  depressed,  this  muscle  with  ^^^^' 
the   genio-hyo-glossus   will    elevate   the   os   hyoides,   and    allow 
swallowing  to  take  place. 

The  OTTLO-OL088U8  (fig.  22,  ^  is  a  slender  muscle,  whose  attach-  stylo- 
ments  are  expressed  by  its  name.    Arising  from  the  styloid  process  8^^*^^ 
near  the  apex,  and  from  the  stylo-maxillary  ligament,  the  muscle 
is  continned  forwards  to  the  side  of  the  tongue.    Here  it  gives  ccnnes  to 
fibres  to  the  dorsum,  and  turning  to  the  under  surface,  extends  to  tongue. 
the  tip  of  the  tongue.    Beneath  the  jaw  this  muscle  is  crossed  by 
the  gnstatoiy  nerve. 

Action,    Both  muscles  will  raise  the  back  of  the  tongue  against  Use  of  both 

*  A  third  pari  (cbondro-gloasoB)  is  distinct  from  the  others,  and  is  not  dia- 
Hcted  ;  it  ends  on  the  upper  sarfstce  of  the  tongue  near  the  root.  For  further 
dvtuls  reipeciing  tiie  anatomy  of  this  and  the  other  lingual  muscles,  reference 
is  to  be  made  to  the  dissection  of  the  iongae,  Bbotioh  15. 
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the  roof  of  the  mouth,  but  if  the  tongue  u  protruded  they  will 
restore  it  to  the  cavity. 

One  muscle  cnn  direct  the  point  of  the  tongue  towards  its  own 
side  of  the  mouth. 

Tlie  OENio-nvoiD  muscle  (fig.  22,  *)  arites  from  the  lower  of  the 
two  Interai  tuliereles  on  the  iuner  aspect  of  the  B>-mphysi8  of  tha 
JBTi  ^"<^  i^  interUd  into  tlie 
Fig.  22."  lioMdle  of  the  hyoid  bone. 

,  _  .  Covered  by  the  mylo-hyoi- 

deus,  this  muscle  rests  on  the 
frenio-hyo-glossus  ('),  The 
inner  border  touches  the  mus- 
cle of  the  opposite  side,  and 
the  two  are  often  united. 

Action.  As  long  as  the 
mouth  19  shut  it  raises  the 
hyoid  bone  ;  but  acting  from 
the  oe  hyoidea,  and  the 
closers  of  the  mouth  b^ng 
reinied,  it  can  depress  the 
jaw  and  open  the  mouth. 

The      OBKIO  -  HVO  -  OLOaSDB 

(fig.  2-2,  ')  is  tlie  largest 
niiisclc  of  this  re^on  ;  it 
has  a  triangular  form,  with 
the  apex  at  the  jaw,  and  the 
base  at  the  middle  line  of 
the  tongue.  It  takes  origin  from  the  Tipper  tubercle  behind  the 
symphysis  of  tlio  jnw.  From  this  spwt  the  fibres  radiate,  the  poa- 
teiior  passing  downwards  to  their  insertion  into  the  body  of  the 
hyoid  bone,  the  anterior  forwards  to  the  tip  of  the  tongue,  and  the 
intennediate  to  the  tongue  from  root  to  point. 
I  Lying  along  the  middle  of  the  tongue,  it  is  in  contact  with  its 
fellow.  Tlie  lower  border  of  the  muscle  corresponds  with  the  genio- 
hyoideuB,  and  the  upper  with  the  fnenuin  linguio.  On  ita  outer 
side  arc  the  raniue  vessels,  and  the  byo-gloRsus  muscle  ;  and  the 
hypoglossal  nerve  perforates  the  posterior  fibres. 

Action.  By  the  simultaneous  action  of  all  the  fibrefl  the  tongue 
is  depressed  in  the  floor  of  the  mouth,  and  hollowed  along  the 
middle.  But  different  parts  of  the  muecle  are  thought  to  have 
different  uses  when  they  act  from  the  jaw  : — Thus  the  fibres  attached 
to  the  OS  hyoides  advance  and  fix  that  bone  liefore  swallowing  ;  the 
liindcr  tongue  fibres  raise  the  root  of  the  tongue  and  protrude  the 
tip  i  and  the  anterior  turn  down  the  tip  of  the  tongue  over  the  teeth. 
When  the  month  is  open  swallowing  can  be  performed  if  the 
tongue  is  fixed  against  tlie  teeth  and  roof  of  the  mouth,  bccansa 
this  muscle  and  the  hyo-glossus  can  then  raise  the  hyoid  hone. 
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The  lingual  artery  (fig.  17,  /),  arises  from  the  external  carotid  Lingual 
between  the  superior  thjrroid   and  facial  branches.    At  first  it  is  ^^^^ 
directed  inwards  above  the  os  hyoides,  and  then  upwards  beneath  th^tomrae 
the  hyo-glossus  to  the  under  part  of  the  tongue  (fig.  23)  ;  it  ends  beneath  hyo- 
at  the  anterior  border  of  that  muscle  in  the  sublingual  and  ranine  ^  *'*"^' 
branches.     Near  the  hyo-glossus  the  artery  is  crossed  by  the  ninth 
nerve,  and  by  the  digastric  ^d  stylo-hyoid  muscles.     Beneath  the 
hyo-glossus,  the  vessel  rem  on  the  middle  constrictor  and  genio- 
hyo-glossus  muscles,  and  is  below  the  level  of  the  glosso-phai'^-ngeal 
nerve.    Its  branches  are  these  : — 

a.  A  small  hyoid  branch  is  distributed  on  the  upper  border  of  the  it«  branche» 
OB  hyoides,  supplying  the  muscles  ;   it  anastomoses  with  its  fellow  ^'^f"  . 
of  the  opposite  side,  and  with  the  hyoid   branch  of  the  superior  bone  -^ 
thyroid  artery  of  the  same  side. 

h,  A  branch  to  the  dorsum  of  the  tongue  arises  beneath  the  hyo-  to  back  of 
glossus  muscle,  and  ascends  to  supply  the  substance  of  the  tongue  ^  ®  *o°8^® » 
and  the  tonsil.    The  fibres  of  t(ie  hyo-glossus  must  be  divided  to 
nee  it.  - 

r.  The  sublingual  branch  springs  from  the  final  division  of  the  to  tiie  sub- 
artery  at  the  edge  of  the  hyo-glossus,  and  is  directed  outwards  to  g£S?; 
the  gland  of  the  same  name.    Some  offsets  supply  the  gums  and 
the  contiguous  muscles,  and  one  continues  beliind  the  incisor  teeth 
to  join  a  similar  artery  from  the  other  side. 

d.  The  ranine  branch  (9)  is  the  terminal   part  of  the  lingual  to  the  sub- 
artery,  and  extends  forwards  along  the  outer  side  of  the  genio-hyo-  tongue." 
glossofl  to  the  tip  of  the  tongue  where  it  ends.     Muscular  offsets 
are  furnished  to  the  substance  of  the  tongue  of  the  same  side. 
This  artery  lies  along  the  fraenum  lingua?,  but  is  embedded  in  the 
muscular  fibres. 

The  Ungual  vein  commences  on  both  the  upper  and  under  surfaces  Lingual 
of  the  tongue.     It  lies  with  its  companion  artery,  and  ends  in  the  ^^^' 
internal  jugular  vein. 

The  GUSTATORY  or  LINGUAL  NERVE  (fig.  23,  *)  has  been  followed  Lingual 

in  the  pter^'go-maxillary  region  to  its  passage  between  the  ramus 
of  the  lower  jaw  and  the  internal  pterygoid  muscle  (p.  92).     In 
this  region  the  nerve  is  inclined  forwards  to  the  side  of  the  tongue,  *Jj*"^  "''^*' 
icross  the  mucous  membrane  of  the  mouth  and  the  origin  of  the         ^ 
superior  constrictor  muscle,  and  above  the  deep  part  of  the  sub- 
mazillaiy  gland.    Lastly,  it  is  directed  across  the  Whartonian  duct, 
and  along  the  side  of  the  tongue  to  the  apex.    Branches  are  fur-  ^^ 
niahed  to  the  surrounding  parts,  thus  : — 

Two  or  more  offsets  connect  it  with  the  submaxillary  ganglion,  tothegan- 
near  the  gland  of  that  name.  ^ '°"' 

Farther  forwards  branches  descend  on  the  hyo-glossus  to  unite  to  ninth 
in  a  kind  of  plexus  with  twigs  of  the  hypoglossal  ner\'e.  nene, 

Other  filaments  are  supplied  to  the  mucous  membrane  of  the  to  mucous 
mouth,  the  gums,  and  the  sublingual  gland.  membrane. 

Lastly,  the  branches  for  the  tongue  ascend  through  the  muscular  to  the 
Bobstance,  and  are  distributed  to  the  conical  and  fungiform  papillae.  P*J"^^"^- 
The  submaxillary  ganglion  (fig.  23,  ')  resembles  the  other  gangUa 
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Bnbmuu-  connected  with  the  three  trunka  of  the  fifth  nerve,  and  com- 
Sioif^'''  niunicates  with  sensory,  motory,  and  aympathetic  nerves.  It  is 
^^j^,.         smaller  in   size  than  the  lenticular  ganglion,  ia   aometimea  rather 

red,  and   is   placed   above  the  deep   process  of   the   aubmaxillai^ 

gland.    Offsets  proceed  upwards  to  connect  it  with  other  nerves ; 

and    from    the    lower   part    arise    the    branches    to    the    adjacent 

Btnicturea. 
JDlniriiBta-        Comuction  u>ilh  nervei — rooU.      Two   or   three  branches,  is  the 
™T' "    ■  form  of  loops,  pass  from  tlie  ganglion  to  the  gustatory  nerve.    At 

Pig.  23." 


the  posterior  part  the  ganglion  is  further  joined  by  on  offset  from- 
the  chorda  tympani  (of  the  facial  nerve)  which  lies  in  contact  with 
the  gostatory.  And  its  sympathetic  branch  comes  from  the  nerves 
around  the  facial  artery. 

.  Branchet,  From  the  lower  part  of  the  ganglion  five  or  mz 
branches  descend  to  the  substance  of  the  Bubmaxillaiy  gland  ;  and 
from  the  fore  part  other  filaments  are  funiiahed  to  the  mucous 
membrane  of  the  mouth  and  the  Whartcnian  duct. 

Chorda  tympani.  Joining  tlie  guatatory  above  by  fibrils  (p.  92), 
it  is  appUed  to  the  back  of  that  nerve  till  near  the  tongue,  and  can 
be  easily  separated  from  it ;  but  beyond  that  point  it  enters  amongst 
the  fibres  of  the  gustatory  nerve  and  is  conveyed  to  the  tongue. 
Near  the  submaxillary  gland  an  oSset  is  aent  to  the  aubmaxillajy 
ganglion. 

*  Deep  vieT  of  the  aubinaiiUarf  region  (lUnstnltJoiiB  of  I>ia9ectioiii) 
Mutclta :  a.  Qenio'bjo-glosaaB.  B.  Qenio-fajoidcus.  c  Hyo-gloniu.  D.  Stflo- 
glosBus.  E.  MjlD-byoideus  reflected,  h.  Stjlo-hjoideuB.  j.  Poeteriar  bellf 
of  iligastricaa.  Nerrtt :  1,  Giutalory.  2.  Sabmaiillai;  guglion.  3.  Wlur- 
ton'e  duct.  i.  Qlomo-pharjngeid  nerve.  8.  Hjpo-gloeeaL  7.  Ppper  lajyo- 
genl.  The  lingiui]  artery  ramifies  in  ttiU  region,  Ijing  b;  the  aide  of  th» 
bjrpogloual  nerra  :  ths  ranine  o&et  it  marked  Tith  9. 
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The  HTPO-OL088AL  or  NINTH  NERVE  (fig.  23,  •)  in  the  submaxillary  Ninth 
region   lies  on  the  hyo-glossus  muscle,  being  concealed   by  the  "^"^®'  ^* 
mylo-hyoideus :  but    at   the   inner   border  of   the    hyo-glossus  it  chin  and 
enters  the  fibres  of  the  genio-hyo-glossus,  and  is  continued  along  ^^°^^  ^°®* 
the  middle  line  of  the  tongue  to  the  tip. 

Branches,  On  the  hyo-glossus  the  ninth  nerve  furnishes  branches  ^^  branches 
to  the  muscles  of  the  submaxillar}'  region,  except  the  mylo-hyoid  muides 
and    the  digastric,  viz.,  to  the  hyo-glossus,  stylo-glossus,  genio- 
hyoideus,  and  genio-hyo-glossus.     Further,  some  ofEsets  communi- 
cate  with  the  gustatory  nerve  on  the  hyo-glossus. 

Along  the  middle  of  the  tongue  the  nerve  sends  upwards  long  a**^  ti»o 
filaments  which  supply  the  lingual  structure,  and  communicate  °^*' 
with  the  gustatory  nerve. 

The  glosso-pharyngeal  cranial  nerve  (fig.  23,  **),  crossing  between  Giosao- 
the  two  carotid  arteries,  courses   over  the  stylo-phaiyngeus  and  S^^^^ 
the  middle  constrictor  of  the .  |itiar}*nx,  and  ends  under  the  hyo- 
glossus   in  branches  for  the  tongue.      See   Dissection   of  the 

TONOUB. 

The  duct  of  the  submaxillary  gland  (fig.  23, '),  Wharton's  duct,  wiiarton'a 
iasues  from  the  deep  part  of  the  glandular  mass  turning  round  the  ^^^^ 
border  of  the  mylo-hyoid  muscle.     It  is  about  two  inches  in  length, 
aiid  is  directed  upwards  on  the  hyo-glossus  muscle,  and  beneath 
the  gustatory  nerve,  to  open  on  the  side  of  the  fraenum  linguae  in  opens  by 
the  centre  of  an  eminence  :  its  opening  in  the  mouth  will  be  seen  ^^JJ^ 
if  a  bristle  be  passed  along  it.    The  duct  has  a  thin  wall,  and 
consists  externally  of  a  fibrous  layer  with  much  elastic  tissue  and 
a  few  pale  muscular  fibres  ;  and  internally  of  a  mucous  Uning  with 
flattened  epitheUum. 

The  deep  part  of  the  submaxillary  gland   extends  along  the  Sublingual 
aide  of  the  duct,  reaching,  in  some  instances,  the  subungual  gland,  beiieath 
The  miblingual  gland  (fig.  23,  ^)  is  somewhat  of  the  shape  of  an  tongue. 
almond,  and  the  longest  measurement,  which  is  about  one  inch  and 
a  half,  is  directed  backwards.    It  is  situate  beneath  the  tip  of  the 
tongue,  in  contact  with  the  inner  surface  of  the  lower  jaw,  and 
close  to  the  symphysis.    Separated  from  the  cavity  of  the  mouth 
by  the  mucous  membrane,  the  gland  is  prolonged  across  the  upper 
border  of  the  genio-hyo-glossus  muscle,  so  as  to  touch  the  one  of 
the  opposite  side. 

The  sublingual  is  an  aggregation  of  small  glandular  masses,  structure. 
each   being  provided  with  a  separate  duct  (Henle).    The  ducts  Ducts  open 
(ductus  Biviniani)  are  from  ten  to  eighteen  in  number.    Some  of  *"  »nou"»- 
them  open  beneath  the  tongue  along  a  crescent-shaped  fold   of 
the  mucous  membrane,  and  others  join  the  Whartonian  duct ;  one 
or  more  form  a  larger  tube,  which  either  joins  that  duct  or  opens 
near  it 
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SUPERIOR  MAXILLARY   NERVE  AND  VESSEI^. 

Directions.  The  student  may  examine  next  the  right  orbit,  and 
the  remaining  trunk,  superior  maxillary,  of  the  fifth  nerve. 

Supposing  the  right  orbit  to  be  untouched,  the  student  may  vary 
his  former  examination  of  the  left  cavity  (p.  39)  by  dissecting  it 
from  the  outer  side. 

Dissection.  For  this  purpose  divide  the  margin  of  the  orbit  with 
a  saw  through  the  supra-orbital  notch  ;  and  the  roof  with  a  chisel 
back  to  tlie  sphenoidal  fissure.  Cut  also  with  a  chisel  (from  the 
inside)  along  the  middle  fossa  of  the  base  of  the  skull  from  the 
sphenoidal  fissure  in  front  to  the  foramen  spinosum  behind,  and 
outside  the  line  of  the  foramen  rotundum  and  foramen  ovale.  The 
side  of  the  skull  is  next  to  be  sawn  verticallv  in  front  of  the 
petrous  part  of  the  temporal  bone,  so  that  the  incision  shall  end  at 
the  posterior  extremity  of  the  cut  made  in  the  base.  Afterwards 
the  outer  wall  of  the  orbit  is  to  be  sawn  horizontally  into  the 
spheno-maxillary  fissure.  The  piece  of  bone  forming  part  of  4he 
cranium  and  orbit  is  now  loose,  and  is  to  be  removed  with*ihe 
temporal  muscle.  If  the  piece  of  the  roof  of  the  orbit,  which  is 
left,  should  interfere  with  the  sight  of  the  contents  of  the  cavity, 
let  it  be  taken  away  with  a  bone-forceps. 

The  description  of  the  left  orbit  (p.  40)  will  serve  in  a  general 
way  for  the  right  cavity. 

Tlie  superior  maxillarj'  di^-ision  of  the  fifth  nerve,  in  its  course 
to  the  face,  occupies  successively  the  skull,  the  spheno-maxillaiy 
fossa,  and  the  infra-orbital  canal. 

The  beginning  of  the  ner\'e  in  the  cranium  has  been  already 
demonstrated  (p.  17). 

Dissection.  In  the  spheno-maxillary  fossa  the  nerve  can  be  partly 
seen  by  the  dissection  already  made  for  the  orbit,  and  its  exposure 
here  will  be  completed  by  removing  the  fat,  and  cutting  away 
some  of  the  wing  of  the  sphenoid  bone,  so  as  to  leave  only  an 
osseous  ring  round  the  nerve  at  its  exit  from  the  skull.  In  the 
fossa  the  student  seeks  the  following  offsets, — the  orbital  branch 
entering  the  cavity  of  the  orbit :  branches  to  Meckel's  ganglion 
which  descend  in  the  fossa  ;  and  a  dental  branch  along  the  back 
of  the  upper  jaw. 

To  follow  onwards  the  nerve  in  the  floor  of  the  orbit,  the  con- 
tents of  the  cavity  having  been  taken  away,  the  bony  canal  in 
which  it  lies  must  be  opened  to  the  face.  Near  the  front  of  the 
orbit  the  anterior  dental  branch  is  to  be  traced  downwards  for 
some  distance  in  the  bone.  The  infraorbital  vessels  are  prepared 
with  the  nerve. 

Tlie  SUPERIOR  MAXILLARY  NERVE  (fig.  24)  commeuccs  in  the  Gas- 
serian  ganglion  (p.  18),  and  leaves  the  cranium  by  the  foramei^ 
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rotandum-    The  course  of  the  nerve  ia  almost  straight  to  tlie  face,  nuMi  to 
acTOM  the  epbeno-maxillary  fossa,  and  through  the  infraorhilal  canal,  '"'^ 
ftloDg  the   orbital   plate  of  the  upper  maxilla.      Issuing  from  the  Umufdi 
canal  by  the  infraorbital  foramen,  it  is  concealed  by  the  elevator  ^n^''^'*' 
of  the  upper  lip,  and  ends  in  branches  to  the  eyelid,  nose,  and 
npper  lip : — 

a.  The  orbital  brtmch   ('')  arises  in  the  spbeno-maxillary   fossa,  It*  inncbcs 
and  entering  the  orbit,  divides  into  malar  and  temporal  branches  aa  g^^jt  - 
before  said  (p.  50). 

b.  The  ^heno'palatine  brwiehM  (')  descend  from  the  nerve  in  to  the  now 
the  fossa,  and  supply  the  nose  and  the  palate  ;  they  are  connected  ""  I*"**  ■ 
with  Meckel's  ganglion,  and  will  be  dissected  with  it  (Section  U). 

e.  A  potUrior  denial  branch  (')  leaves  the  nerve  near  the  upper  tAthctecUi 
j«w.    It  entera  a  canal  in  the  maxilla,  and  supplies  branches  to  ||5^lJ^'\ 

Fig.  24.* 


the  molnr  teeth  and  the  lining  membrane  of  the  antrum  ;  it  joins 
the  anterior  dental  branch  near  the  teetli.  Before  entering  the 
canal  it  fumiahes  one  or  more  offsets  to  the  gums  and  the  hue- 
dnator  muscle. 

d.  The  anterwr  denial  branch  (')  quits  the  nerve  trunk  in  tlie  tosnterio 
floor  of  the  orbit,  and  descends  to  the  anterior  teeth  in  a  special 
canal  in  front  of  the  antrum  :  it  is  distributed  by  two  branches. 
One  (inner)  gives  nerves  to  the  incisor  and  canine  teeth,  and 
fanuBhes  one  or  two  filanienls  to  the  lower  meatus  of  the  nose  ; 
the  other  (outer)  ends  by  supplying  the  bictispid  teeth. 

e.  Before   the  trunk   ends   in   the   facial  branches,  it  supplies  a  Brnifli  o 
taaW palpebral  offset  to  the  lower  eyelid  ;  this  is  directed  upwards  '^''•'- 
to  the  lid  in  a  groove  in  the  margin  of  the  orbit. 
/.  Infraorbital  or  facial   branches  (').      These   are  larger   than  Inm-«bi 

*  Diagram  of  the  upper  maiillar;  nerre  tuicl  ilB  branches.  Z.  Trunk  at 
1^  ncire  leaviuj  the  (JuseriaD  pnglioD.  3.  Spheno-palatine  branchci. 
J   TcmporD-makr  branch.     S.  Fostcrior  itealal  nerves.     6.  Anterior  dentaL 
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the  other  offsets  of  the  nerve,  and  form  its  terminal  ramifica- 
tions. Some  incline  inwards  to  the  side  of  the  nose,  and  the  rest 
descend  to  the  upper  lip.  Near  the  orbit  they  are  crossed  by 
brandies  of  the  facial  nerve  (fig.  9,  "),  with  which  they  commnni- 
cate,  the  whole  forming  the  infraoi'bital  plexus  (p.  38). 

g.  The  branches  for  the  side  of  tlie  nose  supply  the  muscular  and 
tegumentary  structures. 

h.  The  branches  for  the  upper  lip  are  three  or  four  in  number, 
which  divide  as  they  descend,  and  are  distributed  chiefly  to  the 
surfaces  of  the  lip,  though  they  supply  as  well  the  muscles  and  the 
labial  glands. 

The  infraorbital  artery  is  a  branch  of  the  internal  maxillaiy 
(p.  89).  Taking  the  course  of  the  nei've  through  the  infraorbital 
canal,  the  vessel  appears  in  the  face  beneatli  the  elevator  muscle 
of  the  upper  lip  ;  and  it  ends  in  branches  which  are  distributed, 
like  those  of  the  nerve,  between  the  eye  and  mouth.  In  the  face 
its  branches  anastomose  with  offsets  of  the  facial  and  buccal 
arteries.  In  the  canal  in  the  maxilla  tlie  artery  furnishes  small 
branches  to  the  orbit. 

Another  branch,  anterior  dental^  runs  with  the  nerve  of  the  same 
name,  and  supplies  the  incisor  and  canine  teeth  :  this  gives  of&ets 
to  the  antrum  of  the  maxilla,  and  near  the  teeth  it  anastomoses 
with  the  posterior  dental  artery  (p.  89). 

The  v«n,  accompanying  the  arter}',  conununicates  in  front  with 
the  facial  vein  ;  and  terminates  behind  in  a  plexus  of  veins  (alveolar, 
p.  144)  corresponding  with  the  branches  of  the  internal  maxillary 
artery  in  the  spheno-maxillary  fossa. 
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DEEP  VESSELS  AND  NERVES  OF  THE  NECK. 

In  this  SEcnoN  are  included  the  deepest  styloid  muscle,  the 
internal  carotid  and  ascending  pharyngeal  arteries,  and  some 
cranial  and  sympathetic  nerves. 

Position.  The  position  of  the  part  is  to  remain  as  before,  viz.,  the 
neck  is  to  be  fixed  over  a  small  block. 

Dissection.  To  see  the  stylo-pharyngeus  muscle,  the  posterior 
belly  of  the  digastric,  and  the  stylo-hyoid  muscle,  should  be  de- 
tached from  their  origin  and  thrown  down.  The  trunk  of  the 
external  carotid  artery  is  to  be  removed  by  cutting  it  through 
where  the  hypoglossal  nerve  crosses  it,  and  by  dividing  those 
branches  of  it  that  have  been  already  exammed  ;  any  veins  accom- 
panying the  arteries  are  to  be  taken  away.  In  cleaning  the  surface 
of  the  stylo-pharyngeus  muscle,  the  glosso-pharyngeal  nerve  and 
its  branches,  and  tlie  stylo-hyoid  ligament  may  be  prepared.  The 
side  of  the  jaw  is  to  be  drawn  forwards  on  the  face. 

The  STYLO-PHARYNGEUS  MUSCLE  (levator  pharyngis  extemus) 
resembles  the  other  styloid  muscles  in  its  elongated  form.    The 
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fibres  arise  from  the  root  of  the  styloid  process  on  the  inner  surface,  origin. 
and  descend  between  the  superior  ttnd  middle  constrictors  to  be 
inserted  partly  into  the  pharynx,  and  partly  into  the  upper  border  Insertion. 
(hinder  border,  Merkel*)  of  the  thyroid  cartilage. 

The  muscle  lies  below  the  stylo-glossus,  and  between  the  carotid  i*  between 
arteries  ;  and  the  glosso-pharyngeal  nerve  turns  over  the  lower  end  arteries. 
of  its  fleshy  belly. 

Action,   It  elevates  and  draws  outwards  the  part  of  the  pharynx  Use. 
above  the  hyoid  bone,  making  the  tube  ready  for  the  reception  of 
the  morsel  to  be  swallowed.     From  its  attachment  to  the  thyroid 
cartilage  it  will  assist  in  raising  the  larynx ;  and  by  its  position  it 
will  control  the  movement  forwards  of  the  air  tube. 

The  stylo-hyoid  ligament  is  a  fibrous  band,  which  extends  from  Styio-hyoid 
the  tip  of  the  styloid  process  to  the  small  comu  of  the  os  hyoides.  ,!^^"A 
Its  position   is   between  the  stylo-glossus    and  stylo-pharyngeus  of  preced- 
muscles,  and  over  the  internal  carotid  artery  ;  whilst  the  lower  end  *°*5* 
is  placed  beneath  the  hyo-glossus  muscle.    To  the  posterior  border, 
the  middle  constrictor  muscle  is  attached  below.     It  is  frequently 
cartilaginous  or  osseous  in  part  of,  or  in  all  its  extent.    Occasionally 
a  slip  of  fleshy  fibres  is  continued  along  it. 

The  INTERNAL  CAROTID  ARTERY  supplies  parts  within  the  head,  internal 
viz.,  the  brain,  the  eye    and  orbit,  and   the  nose  ;    and  takes  a  ^J^^ 
circuitous  course  through  and  along  tlie  base  of  the  skull  before  it 
temunates  in  the  brain. 

The  arterial  trunk  in  the  cranium,  and  its  ofEset  to  the  orbit,  have  some  parts 
been  already  learnt ;  but  the  portions  in  the  neck  and  the  temporal  J^^^^ 
bone  remain  to  be  dissected.     The  branches  of  the  carotid  to  the 
brain  are  examined  witk  the  encephalon. 

Dissection,  For  the  display  of  the  cervical  part  of  the  artery  Diasection 
(fig.  26)  there  is  now  but  little  dissection  required.  By  detaching  Jie'^J^kt  ^ 
the  styloid  process  at  the  root,  and  throwing  it  with  its  muscles  to 
the  middle  line,  the  internal  carotid  artery  and  the  jugular  vein  may 
be  followed  upwards  to  the  skull.  Only  a  dense  fascia  conceals 
them,  but  this  is  to  be  taken  away  carefully,  so  that  the  branches  of 
the  nerves  may  not  be  injured. 

In  the  fascia,  and  directed  inwards  over  the  artery,  seek  the  »nd  cranial 
glosso-pharyngeal  nerve  and  its  branches  near  the  skull,  and  the 
email  pharyngeal  branch  of  the  vagus  lower  down  ;  still  lower,  the 
raperior  laryngeal  branch  of  the  vagus,  with  its  external  laryngeal 
o£bet  crossing  beneath  the  carotid.  Between  the  vein  and  artery, 
close  to  the  skull,  will  be  found  the  vagus,  hypo-glossal,  and 
Bjrmpathetic  nerves ;  and  crossing  backwards,  over  or  under  the 
vein,  the  spinal  accessory  nerve.  External  to  the  vessels  a  loop  of 
the  first  and  second  cer\'ical  nerves  over  the  transverse  process  of 
the  atlas  is  to  be  defined  ;  and  from  it  branches  of  communication 
are  to  be  traced  to  the  large  ganglion  of  the  sympathetic  beneath 
the  artery,  and  to  the  vagus  and  hypoglossal  nerves.    Ascending  to 

*  Anatomie  nnd  Phifliologie  des  Menschlichea  Stimm  und  Sprach  Organs. 
Lttpsig^  1857.     Yon  Dr.  MerkeL 
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the  craiiium,  on  the  inner  side  of  tlie  carotid,  the  ascending  phaiyn- 
geal  artery  will  be  met  with. 

To  open  the  carotid  canal  in  the  temporal  bone,  and  to  follow 
the  contained  artery  into  the  cranium,  make  a  cut  along  the  side  of 
the  skull  in  the  following  manner  : — the  saw  being  placed  beneath 
the  mastoid  process,  cut  forwards  to  the  foramen  spinosum  in  the 
wing  of  the  sphenoid  bone. (to  wliich  spot  the  side  of  the  skull  has 
been  already  taken  away),  and  let  the  instrument  be  directed 
tlux)ugh  the  stylo-mastoid  foramen  and  the  root  of  the  styloid 
process,  but  rather  external  to  the  jugular  foramen  and  the  carotid 
canal.  When  the  piece  of  bone  has.  been  detached,  the  carotid 
canal  may  be  opened  with  the  bone  forceps. 

In  cleaning  the  artery  in  the  canal,  large  and  rather  red  branches 
of  the  superior  cervical  ganglion  of  the  sympathetic  will  be  found 
on  it ;  and  in  a  fresh  part  two  small  filaments  may  be  recognised 
with  care, — one  from  Jacobson's  nerve,  joining  the  sympatlietic  at 
the  posterior  part  of  the  canal ;  the  other  from  the  vidian  nerve,  at 
the  front  of  the  canal. 

On  the  piece  of  bone  that  has  been  cut  off,  the  dissector  may 
prepare  very  readily  the  tympanum  with  its  membrane  and  chain 
of  bones,  and  the  chorda  tympani  nerve. 

The  internal  carotid  artery  (fig.  25,  d)  springs  from  the  bifurcation 
of  the  common  carotid  trunk.  It  extends  from  the  upper  border  of 
the  thyroid  cartilage  to  the  base  of  the  skull ;  then  tlirough  the 
petrous  portion  of  the  temporal  bone ;  and  lastly  along  the  base  of 
the  skull  to  the  anterior  clinoid  process,  where  it  ends  in  branches 
for  the  brain.  This  winding  course  of  the  artery  may  be  divided 
into  three  portions  : — one  in  the  neck,  another  in  the  temporal  bone, 
and  a  tliird  in  the  cranium. 

Cervical  part.  In  the  neck  the  artery  ascends  almost  verticilly 
from  its  origin  to  the  carotid  canal,  and  is  in  contact  with  the 
pharynx  on  the  inner  side.  The  line  of  the  common  carotid  artery 
would  mark  its  position  in  the  neck.  Its  depth  from  the  surface 
varies  like  that  of  the  external  carotid  ;  and  the  digastric  muscle 
may  be  taken  as  the  index  of  this  difference.  Thus,  below  tliat 
muscle,  the  internal  carotid  is  overlapped  by  the  stemo-mastoid  and 
covered  by  the  common  teguments,  fascia,  and  the  platysma,  and  is 
on  the  same  level  as  the  external  carotid,  though  farther  back. 
But,  above  that  muscle,  the  vessel  is  placed  deeply  beneath  the 
external  carotid  artery'  and  the  parotid  gland,  and  is  crossed  by 
the  styloid  process  and  the  stylo-phar}Tigeus  muscle.  Whilst  in 
the  neck  the  internal  corotid  lies  on  the  rectus  capitis  andcus  major 
muscle,  which  separates  it  from  the  vertebra*. 

Vein.  The  mtemal  jugular  vein  accompanies  the  artery,  being 
contained  in  a  sheath  with  it,  and  placed  on  the  outer  side. 

Small  vessels.  Below  the  digastric  muscle  the  occipital  artery  is 
directed  back  over  the  carotid  ;  and  the  offset  from  it  to  the 
stemo-mastoideus  may  run  down  on  the  carotid  tnmk.  Above  the 
digastric  the  posterior  auricular  vessels  cross  the  carotid. 

Nerves.   The  pneumogastric  is  contained  in  the  sheath  between 
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the  artei;  and  vein,  being  parallel  to  them  ;  and  the  sympathetic, 
also  running  logitudinallj,  lies  behind  the  slieath  of  the  veasclB. 
Crossing  the  artery  superficially,  from  below  up,  is  the  hypogloBsal, 


which  senils  the  descendcns  noni  along  it  ;  next  the  small  [ilinnn- 
frenl  branch  of  the  vagua ;  and  lastly  the  glosNo  plinrj-iigpal. 
Directed  inwards    beneath   the   carotid   is   the    superior    laryngeal 

*  Deep  TtMtia  and  Neryes  of  the  Neck  (Illnetrations  of  DissectioDB). 
A  tier  in :  a.  KubclsTiaa  trunk,  b.  Common  C)iroti(L  c.  External  carotid, 
cot.  d.  iDtemal  carotid.  /.  Inferior  palntine  branch  of  llie  fucml.  •/.  Aa- 
ecndin^  pharyngeiLl.  Nrrres:  1,  Glosao^plujTiigeal.  2.  Spinal  accessory. 
3.  Pneomo-pirtric  or  Tagns.  t.  Hjpogloesal.  5.  Phaiyngenl  branch  of  the 
ragns.  6.  Upper  Urjngeal  branch  of  the  ragai,  7.  External  bryngeal 
bnnch  of  tbe  last.  8.  Thjro-hjoid  branch  of  the  hj'poglosGal.  [>.  DescenJcns 
noni  of  hjpo-glomal,  cnt.  10.  Phrenic  nerre  of  cerTical  pleins,  11.  Brachial 
plexiu.     BecniTcnt  of  the  rigaa  winds  rooad  the  labclavian  artery,  a. 
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nerve,  furnishing  the    external  laryngeal  branch ;    together  wi^ 

phar^-ngeal   offsets  of   the  upper   ganglion  of   the    sympathetic. 

Close  to  the  skull  the  craxdal  nerves  of  the  neck  are  interposed 

between   the   artery  and    the  vein.     Around  the    carotid  entwine 

branches  of  the  sympathetic,  and  offsets  of  the  glosso-pharj-ngeal 

nerve. 

The  cervical  portion  of  the  artery  remains  much  the  same  in  size 

to  the  end,  though  it  is  sometimes  very  tortuous ;  and  it  usually 

does  not  furnish  any  branch. 

rartin  Part  in  tlie  temporal  hone.    In  the  carotid  canal  the  winding 

bJIne*'™^       course  of  the  vessel  conunences.     The  artery  first  ascends  in  front 

of   the  inner  ear   (cochlea  and  tympanum)  ;    next  it  is  directed 

forwards  almost  horizontally  ;    and  lastly  it  turns  upwards  into  the 

cranium  opposite  the  foramen  lacerum  (basis  cranii).    Branches  of 

the  sympathetic  nerve  surround  the  carotid  in  the  bone. 

Offset  to  the  Whilst  in  the  canal  the  artery  supplies  a  small  branch  to  the 
tyinrauum.    ^^^..^^  ^^  ^j^^  tympanum. 

Cranial ixart.      XJie  a'anial  part  of  the  artery  is  described  with  the  base  of  the 

skull  (p.  19). 
Internal  The  INTERNAL  JUGULAR  VEIN  IS  continuous  with  the  lateral  sinus 

veiin'*^  of  the  skull,  and  extends  from  the  foramen  jugulare  nearly  to  the 
joins  sub-  ^^^^  "^-  ^^  ^^'^  lower  part  of  the  neck  it  joins  the  subclavian  to 
cla\nan.         fonii  the  innominate  vein  (p.  71). 

u  on  out-         As  far  as  the  thyroid  cartilage  the  vein  accompanies  the  internal 

cluxitids.       carotid,  but  below  that  point  it  is  the  companion  to  the  common 

carotid  artery ;  and  it  lies  on  the  outer  side  of  each.    Its  contiguity 

to  the  artery  is  not  equally  close  throughout,  for  near  the  skull 

there  is  a  small  intei'val  between  them,  containing   the    cranial 

ner^'cs  ;    and  at  the  lower  part  of  the  neck  there  is  a  still  larger 

intervening  space  (p.  75),  in  wliich  the  pneumogastric  nerve  with 

its  cardiac  branch  is  found. 

Size.  The  size  of  the  upper  part  of  the  vein  remains  much  the  same 

Below  OS      till  near  the  os  hyoides,  where  it  is  suddenly  increased  by  the 

hyoides,        addition  of  those  branches  of  the  head  and  neck,  corresponding 

with  branches  of  the  external  carotid  artery,  which  do  not  join  the 

external  jugular  vein.**     Its  lower  dilatation  and  its  valves  have 

been  before  referred  to  (p.  75). 

ia  joined  by        The  following  branches  open  into  the  internal  jugular,  viz.,  the 

branches,      facial,  lingual,  thyroid  (superior),  occipital,  and  pharyngeal ;  and 

at  the  lower  part  of  the  neck  it  receives  the  middle  thyroid  vein. 
AsctiuiinK  The  ascejiding  pharyngeal  arteinj  (fig.  25,  g)  is  a  long  slender 
pharjngeal  branch  of  the  external  carotid,  wliich  arises  near  the  commencement 
of  that  vessel.  Directed  upwards  on  the  spinal  column  between 
the  internal  carotid  and  the  pharynx,  it  becomes  tortuous  near  the 
skull,  and  enters  the  pharynx  above  the  upper  constrictor  to  end  in 

gives  near     the  soft  palate.    In  the  neck  the  artery  gives  some  small  offsets  to 
skull 

*  Sometimes  the  term  internal  cephalic  is  applied  to  the  vein  between  the 
skull  and  the  hyoid  bone  ;  and  the  name  internal  jugular^  to  the  part  below 
that  boue  and  the  junction  of  its  large  branches. 
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«ie    surrounding    parts,    viz.,  the  muscles   on    the  vertebra,  the 

^^rves,  and  the  lymphatic  glands. 
A  meningeal  branch    enters    the  dranium  through   the  foramen  a  branch  to 

laceram  (basis  cranii),  and  is  distributed  in  the  dura  mater  of  the  ^'^^'""k®^' 

ioiddle  fossa  of  the  skull   (p.  15)  ;  this  is  seldom   seen   in   the 

cranium  because  it  is  but  rarely  injected. 
The  palatine  branch,  which  is  larger  than  the  preceding,  divides  in  and  ends  in 

the  pharynx  into  two  main  pieces,  which  are  directed  across  the  fore  P*^*®- 
part  of  the  palate  beneath  the  mucous  membrane,  and  form  arches 
with  like  branches  of  the  opposite  side ;  one  of  these  is  near  the 
upper,  and  the  other  near  the  lower  edge  of  the  soft  palate.^  The 
size  of  the  palatine  artery  depends  upon  that  of  the  inferior  palatine 
branch  of  the  facial  artery. 

Pharyngeal  branches.  Other  small   arteries  ramify  in  the  upper  Pharyngeal 
constrictor,  the  Eustachian  tube,  the  back  of  the  soft  palate,  and    ™"*^  *^ 
the  tonsil. 

The  vein  accompan3ring  the  pharyngeal  artery  receives  branches  Its  vein. 
from  the  cranium,  the  palate,  and  the  pharynx,  and  ends  in  the 
internal  jugular  vein. 

Dissection  of  the  cranial  nerves  in  the  neck.  By  the  time  this  stage  Dimtions 
of  the  dissection  has  been  arrived  at,  the  condition  of  tlie  parts  will  ^Slt  ™^°^ 
not  permit  the  tracing  of  the  very  minute  filaments  of  the  cranial  nerve. 
nerves  in  the  foramen  jugulare  of  the  skull ;  and  all  the  paragraphs 
marked  with  an  asterisk  are  therefore  to  be  omitted  for  the  present. 
Afterwards,  if  a  fresh  piece  of  the  skull  can  be  obtained,  in  which  the 
bone  has  been  softened  by  acid,  and  the  nerves  hardened  in  spirit, 
the  examination  of  the  branches,  now  passed  over,  may  be  made. 

^  In  the  foramen  lacerum  (fig.  26).     Supposing  the  dissection  of  Dissection 
the  internal  carotid  to  be  carried  out  as  it  is  described  at  page  104,  j„gui^I? 
let  the  student  cut  across  with  care  the  jugulai*  vein  near  the  skull,  foramen.  , 
Let  him  then  remove  bit  by  bit  with  the  bone  forceps,  or  with  a 
scalpel  if  the  part  has  been  softened,  the  ring  of  bone  which  bounds 
externally  the  jugular  foramen,  proceeding  as  far  forwards  as  the 
osseous  crest  between  that  foramen  and  the  carotid  canal.  Between 
the  bone  and  the  coat  of  the  jugular  vein,  the  small  auricular  branch 
of  the  pneumo-gastric  nerve  is  to  be  found  ;  it  is  directed  backwards 
to  an  aperture  near  the  styloid  process. 

^    Trace  then  the  spinal  accessory  and   pneumo-gastric  nerves  Follow 
through  the  aperture,  by  opening  the  fibrous  sheath  around  them.  sHry'^aiSi^^*" 
Two  parts,  large  and   small,  of  the  spinal  accessory  nerve  should  pneuiuD- 
be  defined  ;  the  latter  is  to   be  shown  joining  a  ganglion  on  the  ^"^    ^ ' 
vagus,  and  applying  itself  to  the  trunk  of  that  nerve.    A  commu- 
nication between  the  two  pieces  of  the  spinal  accessory  is  to  be 
found.    On  the  pneumo-gastric  is  a  small  well-marked  ganglion, 
from  which  the  auricular  branch  before  referred  to  takes  origin ; 
and  from  the  ganglion   filaments  are  to  be  sought  passing  to  the 
smaller  portion  of  the  spinal  accessory  nerve,  and  to  the  ascending 
branch  of  the  upper  cer\'ical  ganglion  of  the  sympathetic. 

*  The  Anatomy  of  the  Arteries.     By  R.  Qaaiii,  F.R.S.,  p.  110. 
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**  Next  follow  the  glosso-pharyngeal  nerve  through  the  fore  part 
of  the  foramen,  and  take  away  any  bone  that  overhangs  it.  Tliis 
nerve  presents  two  ganglia  as  it  passes  from  the  skull  (fig.  26)  :  one 
(jugular),  which  is  scarcely  to  be  perceived,  near  the  upper  part  of 
the  tube  of  membrane  containing  it ;  the  other,  much  larger  (petrous), 
is  situate  at  the  lower  border  of  the  petrous  portion  of  the  temporal 
bone.  From  the  lower  one,  seek  the  small  nerve  of  Jacobson,  which 
enters  an  aperture  in  the  crest  of  bone  between  the  jugular  foramen 
and  the  carotid  canal  ;  and  another  filament  of  communication  with 
the  ganghon  of  tlie  sympathetic.  Sometimes  the  dissector  will  be 
able  to  find  a  filament  from  the  lower  ganglion  to  join  the  auricu- 
lar branch  of  the  pneumo-gastric  ;  and  another  to  end  in  the  upper 
ganglion  of  the  pneumo-gastric  nerve. 

Below  the  foramen  of  exit  from  the  skull,  the  cranial  nerves  have 
been  greatly  denuded  by  the  dissection  of  the  internal  carotid 
(fig.  25)  ;  but  the  intercommimications  of  the  vagus,  hypo-glossal, 
sjTnpatlietic,  and  first  two  spinal  nerves  near  the  skull,  are  to  be 
traced  out  more  completely. 

The  larger  part  of  tlie  spinal  accessory  has  been  sufliciently  laid 
bare  already  ;  but  its  small  piece  is  to  be  traced  to  the  vagus,  close 
to  the  skull,  and  onwards  by  the  side  of  that  trunk. 

The  chief  part  of  the  glosso-pharyngeal  has  been  also  dissected  ; 
but  the  off^sets  on  the  carotid,  and  others  to  join  the  pharjTigeal 
branch  of  the  vagus  and  the  phar}-ngeal  plexus  are  to  be  displayed. 

On  the  pneumo-gastric  trunk  the  student  should  define  an  enlarge- 
ment close  to  the  skull  (ganglion  of  the  trunk),  to  which  the  hypo- 
glossal nerve  is  intimately  united.  From  the  ganglion  proceed  two 
branches  (pharyngeal  and  laryngeal),  which  are  to  be  traced  to  the 
parts  indicated  by  their  names,  especially  the  first  which  enters  the 
pharyngeal  plexus.  The  task  of  disentangling  the  ramifications  of 
the  branch  of  the  vagus,  and  those  of  tlie  glosso-pharj^ugeal  and 
sjTnpatlietic  in  the  plexus,  is  by  no  means  easy,  in  consequence  of 
the  dense  tissue  in  which  they  are  contained.  Two  or  more  cardiac 
offsets  of  the  vagus,  one  at  the  upper  and  another  at  the  lower 
part  of  the  neck,  may  be  recognised  readily.  Lastly  the  dissector 
may  prepare  more  fully  the  recurrent  branch  coursing  up  beneath 
the  lower  end  of  the  common  carotid  :  by  removing  the  fat  around 
it,  offsets  may  be  seen  entering  the  chest  and  the  windpipe. 

Only  the  first,  or  the  deep  part  of  the  hypo-glossal  nerve  remains 
to  be  made  ready  for  learning  ;  its  conmiunications  witli  the  vagus, 
sympathetic,  and  the  spinal  nerves  are  to  be  shown. 

A  dissection  for  the  sympathetic  will  be  given  farther  on  (]>.  114) ; 
but  its  large  ganghon  near  the  skull  (upper  cer^•ical)  should  be 
defined,  and  the  branches  from  it  to  the  pharyngeal  plexus  should 
be  pursued  beneath  the  carotid  artery. 

The  three  cranial  nerves^  glosso-pliarjTigeal,  pneumo-gastric,  and 
spinal  accessory,  which  constitute  the  eighth  nerve  of  Willis,  leave 
the  cranium  by  the  foramen  jugulare  (p.  19).  Outside  the  skull 
the  nerv^es  take  different  directions  to  their  destination  ;  thus  the 
glosso-phar}Tigeal  is  inclined  inwards  to  the  tongue  and  pharynx  ; 
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the    spinal    accessory    backwards    to     tlie    stemo-mastoideus    and  consiHte  of 
trapezius  muscles  ;  and  the  pneunio-gastric  nerve  descends  to  the  ^^l^^ . 
viscera  of  the  thorax  and  abdomen. 

The   GLOSSO-PHARYNGEAL  NERVK  (fi^.  25,  *)  is  the  Smallest  of  the  GiortHo-pha- 
tbree  tnmks.    In  the  jufcular  foramen  it  is  placed  somewhat  in  front  JJerJel^ 
of  the  other  two,  and  lies  in   a  groove  in  the  lower  border  of  the 
petrous  part  of  the  tenii>oral  bone.     In  the  aperture  of  exit  the  hjw  two 
nerve  is  marked  by  two  ganglionic  swellings,  the  upper  one  being  ^J^JjJiJ" 
the  jugular,  and  the  lower  the  petrous  ganglion.  laoemiu. 

*  Ganglia,  Thejuguiar  ganglion,  *,  (ganglion   superius)   is  verj' itH  upper 
small,  and  is  situate  at  the  upper  end  of  the  osseous  groove  con- 
taining the  ner>'e.     It  is  placed  on  the  outer  surface  of  the  glosso- 
phor^'iigeal  tnuik,  and  includes  only  some  fibrils  of  the  nerve.   The 
petrosal  ganglion,  *,  (gang,  inferius)  is  much  larger  than  the  pre-  an^l  l«j>^<?r 
ceding,  and  encloses  all  the  fibrils  of  the  ner^'e.     Ovalish  in  form, 

it  is  placed  in  a  hollow  in  the  lower  border  of  the  temporal  bone  ; 
and  from  it  spring  the  branches  that  unite  the  glosso-phar}'ngeal 
M-ith  other  nerves. 

After  the  nerve  has  quitted  the  foramen  it  comes  forwards  between  in  tiie  ncck 
the  jugidar  vein  and   the   carotid   .irter>'  (fig.  25,  ^),  and  crossing 
inwards   over   the   arterj\  reaches  the  lower  border  of  the  stylo- 
phaiyngeus  muscle.     At  this  spot  the  ner\'e  becomes  almost  trans-  ooursei*  to 
verse  in  direction  in  its  course  to  the  phar}'nx  ;  it  crosses  over  the  an"!**,]^"*^ 
st>*lo-phar}Tigeus,  and  forms  an  arch  across  the  side  of  the  neck  rynx. 
above  the  superior  larjngeal  ner>*e.     Finally  it  passes  beneath  the 
hjo-glossus  muscle,  and  ends  in  branches  to  the  pharj-nx,  the  tonsil, 
and  the  tongue. 

The  hrancJtes  of  the  glosso-pharjngeal  may  be  classed   into  those  Brandies 
connecting  it  with  other  nerves  at  the  base  of  the  skull,  and  those  ***J^"* 
distributed  in  the  neck. 

*  Connecting  branches  arise  chieily  from  the   petrosal  ganglion  ;  with  othftrs, 
and  in  this  set  is  the  tympanic  nerve.  ^*^-» 

*  A  filament  ascends   from  the  ttymjnithetic  nerve  in  the  neck  to  symimthetie 
join  the  petrosal  ganglion.     Sometimes  there  is  an  offset  from  the  *^"^  vagun, 
ganglion  to   the  auricular  branch  of  the  vagus,  as  well  as  to  the 

upper  ganglion  of  this  nerve. 

*  The  tgmpanic  branch  (fig.  26,*^)  (nerve  of  Jacobson)  enters  the  facial  ana 
aperture  in  the  ridge  of  bone  between  the  jugular  and  the  carotid  Jf"tL\ 
foramen,  and  ascends  by  a  special  canal  to  the  inner  wall  of  the 
tympanum,  where  it  ends  in  branches  :  its  distribution  is  given  with 

the  tympanum  of  the  ear. 

Branches  for  Distribution,    In    the  neck   the  branches  are   fur-  Distributed 
nished  chiefly  to  the  pharjnx  and  the  tongue.  ^'^ 

a.  Carotid  branches  surround  the  internal  artery  of  that  name,  carotid 
and  comraimicate  with  the  pharj-ngeal  branch  of  the  vagus,  and  **^^» 
with  the  sympathetic  nerve. 

b.  Some  muscular  branches  enter  the  stvlo-pharj-ngeus,  whilst  the  «tyio-piia- 
nenre  is  in  contact  with  it.  "  ^^"8^"'' 

c.  Branches  to  the  pharynx  form  the  pharj-^ngeal  plexus  by  uniting  and  i)haryn- 
with  nerves  from  the  sympatlietic  and  vagus.  *^®^^  piexxw. 
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^  Next  follow  tlie  glosso-pharyngeal  nerve  tlirougli  the  fore  part 
of  the  foramen,  and  take  away  any  bone  that  overhangs  it.  This 
nerve  presents  two  ganglia  as  it  passes  from  the  skull  (fig.  2G)  :  one 
(jugular),  which  is  scarcely  to  be  perceived,  near  the  upper  part  of 
the  tube  of  membrane  containing  it ;  the  otlier,  much  larger  (petrous), 
is  situate  at  the  lower  border  of  the  petrous  portion  of  the  temporal 
bone.  From  the  lower  one,  seek  the  small  nerve  of  Jacobson,  which 
enters  an  aperture  in  the  crest  of  bone  between  the  jugular  foramen 
and  the  carotid  canal  ;  and  another  filament  of  communication  with 
the  ganglion  of  the  s}Tnpathetic.  Sometimes  the  dissector  will  be 
able  to  find  a  filament  from  the  lower  ganglion  to  join  the  auricu- 
lar branch  of  the  pneumo-gastric  ;  and  another  to  end  in  the  upper 
ganglion  of  the  pneumo-gastric  nerve. 

Below  tlie  foramen  of  exit  from  the  skull,  the  cranial  nerves  have 
been  greatly  denuded  by  the  dissection  of  the  internal  carotid 
(fig.  25)  ;  but  the  intercommunications  of  the  vagus,  hypo-glossal, 
sympathetic,  and  first  two  spinal  nerves  near  the  skull,  are  to  be 
traced  out  more  completel}'. 

The  larger  part  of  the  spinal  accessory  lias  been  sufticiently  laid 
bare  already  ;  but  its  small  piece  is  to  be  traced  to  the  vagus,  close 
to  the  skull,  and  onwards  by  the  side  of  that  trunk. 

The  cliief  part  of  the  glosso-pharjTigeal  has  been  also  dissected  ; 
but  the  offsets  on  the  carotid,  and  others  to  join  the  pharjTigeal 
branch  of  the  vagus  and  the  pharyngeal  plexus  are  to  be  displayed. 

On  the  pneumo-gastric  trunk  the  student  should  define  an  enlarge- 
ment close  to  the  skull  (ganglion  of  the  trunk),  to  which  the  h}T)0- 
glossal  nerve  is  intimately  miited.  From  the  ganglion  proceed  two 
branches  (pharyngeal  and  laryngeal),  whicli  are  to  be  traced  to  the 
parts  indicated  by  their  names,  especially  the  first  which  enters  the 
pharyngeal  plexus.  The  task  of  disentangling  the  ramifications  of 
the  branch  of  the  vagus,  and  those  of  the  glosso-pharjngeal  and 
83'mpathetic  in  the  plexus,  is  by  no  means  easy,  in  consequence  of 
the  dense  tissue  in  which  they  are  contained.  Two  or  more  cardiac 
offsets  of  the  vagus,  one  at  the  upper  and  another  at  the  lower 
part  of  the  neck,  may  be  recognised  readily.  Lastly  the  dissector 
may  prepare  more  fully  the  recurrent  branch  coursing  up  beneath 
the  lower  end  of  the  conmion  carotid  :  by  removing  the  fat  around 
it,  offsets  may  be  seen  entering  the  chest  and  the  windpipe. 

Only  the  first,  or  the  deep  part  of  the  hypo-glossal  nerve  remains 
to  be  made  ready  for  learning  ;  its  communications  with  the  vagus, 
sympathetic,  and  the  spinal  nerves  are  to  be  shown. 

A  dissection  for  the  sympathetic  will  be  given  farther  on  (p.  114); 
but  its  large  ganglion  near  the  skull  (upper  cervical)  should  be 
defined,  and  the  branches  from  it  to  the  phar^'ngeal  plexus  should 
be  pursued  beneath  the  carotid  artery. 

The  three  cranial  nerves^  glosso-pharjTigeal,  pneumo-gastric,  and 
spuial  accessory,  which  constitute  the  eighth  nerve  of  Willis,  leave 
the  cranium  b}'  the  foramen  jugulare  (p.  19).  Outside  the  skull 
the  nerves  take  different  directions  to  their  destination  ;  thus  the 
glosso-phar^Tigeal  is  inclined  inwards  to  the  tongue  and  pharynx  ; 
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the    spinal    accessory   backwards    to    the    stemo-mastoideus   and  conaisu  of 
trapezius  muscles  ;  and  the  pneumo-gastric  nerve  descends  to  the  tJl^^kg : 
viscera  of  the  thorax  and  abdomen. 

The   OLOSSO-PHARYNGEAL  NERVE  (fig.  25,  *)  is  the  smallest  of  the  Gios*o-pha- 
three  trunks.    In  the  jugular  foramen  it  is  placed  somewhat  in  front  5?erve*:^ 
of  the  other  two,  and  liee  in  a  groove  in  the  lower  border  of  the 
petrous  part  of  the  temporal  bone.    In  the  aperture  of  exit  the  has  two 
nerve  is  marked  by  two  ganglionic  swellings,  the  upper  one  being  ^JJ^Jj^n" 
the  jugular,  and  the  lower  the  petrous  ganglion.  lacenun. 

®  Gaiiglia.  The  jugular  ganglion,*,  (ganglion  superius)  is  very  its  upper 
small,  and  is  situate  at  the  upper  end  of  the  osseous  groove  con- 
taining the  nen-e.  It  is  placed  on  the  outer  surface  of  the  glosso- 
phaiyngeal  trunk,  and  includes  only  some  fibrils  of  the  nerve.  The 
petrosal  ganglion,  *,  (gang,  inferius)  is  much  larger  than  the  pre-  *"«^  ^<?^®' 
ceding,  and  encloses  all  the  fibrils  of  the  nerve.  Ovalish  in  form, 
it  is  placed  in  a  hollow  in  the  lower  border  of  the  temporal  bone  ; 
and  from  it  spring  the  branches  that  unite  the  glosso-pharyngeal 
^nth  other  nerves. 

After  the  nerve  has  quitted  the  foramen  it  comes  forwards  between  in  the  neck 
the  jugular  vein   and   the   carotid   artery  (fig.  25,  *),  and  crossing 
inwards    over   the   arter}',  reaches  the  lower  border  of  the  stylo- 
pbaryngens  muscle.     At  this  spot  the  ner\'e  becomes  almost  trans-  courses  to 
verse  in  direction  in  its  course  to  the  pharjnx  ;  it  crosses  over  the  ^nd  pff*^ 
stylo-pharjTigeus,  and  forms  an  arch  across  the  side  of  the  neck  r>'Mx. 
above  the  superior  larj-ngeal  ner\'e.     Finally  it  passes  beneath  the 
hyo-glossus  muscle,  and  ends  in  branches  to  the  pharynx,  the  tonsil, 
and  the  tongue. 

The  branches  of  the  glosso-phar^-ngeal  may  be  classed  into  those  Branches 
connecting  it  with  other  ner\'eH  at  the  base  of  the  skull,  and  those  ^^^^^ 
distributed  in  the  neck. 

•  Connecting  branches  arise  chiefly  from  the   petrosal  ganglion  ;  with  others, 
and  in  tliis  set  is  the  tympanic  nerve.  ^'*-» 

®  A  filament  ascends  from  the  sympathetic  nerve  in  the  neck  to  sympathetic 
join  the  petrosal  ganglion.    Sometimes  there  is  an  offset  from  the  **"   ^'*8^' 
ganglion  to  the  auricular  branch  of  the  vagus,  as  well  as  to  the 
upper  ganglion  of  this  nerve. 

®  The  tympanic  branch  (fig.  26,**)  (nerve  of  Jacobson)  enters  the  facial  and 
aperture  in  the  ridge  of  bone  between  the  jugular  and  the  carotid  Jhetu? 
foramen,  and  ascends  by  a  special  canal  to  the  inner  wall  of  the 
tympanum,  where  it  ends  in  branches  :  its  distribution  is  given  with 
the  tympanum  of  the  ear. 

Branches  for  Distribution,    In    the  neck  the  branches  are  fur-  Distributed 
nished  chiefly  to  the  pharynx  and  the  tongue. 

a.  Carotid  branches  surround  the  internal  artery  of  that  name,  carotid 
and  communicate  with  the  phar)'ngeal  branch  of  the  vagus,  and  "^n^t 
with  the  sympathetic  nerve. 

fc.  Some  mu9cular  branches  enter  the  stylo-pharj-ngeus,  whilst  the  styio-pha- 
nenre  is  in  contact  with  it.  ryngous, 

e.  Branches  to  the  pharynx  form  the  pharyngeal  plexus  by  uniting  and  pharyn- 
with  nervea  from  the  sympatlietic  and  vagus.  ^^''^  ^^®""' 
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d.  The  iormllitie  hranehtt  supply  the  tonsil  and  the  iircheH  of  the 
soft  palate.  On  the  former  they  end  in  a  kind  of  pleiua — circulua 
toneijlorie. 

e.  Lingual  branche*.  The  tenninal  branches  of  the  nerve  supply 
the  root  and  po§terior  part  of  the  tongue,  as  well  as  the  lah^ral 
sniface.  The  diatribntion  of  tliese  ie  described  with  the  toDgue 
(Section  15). 

The  PNEiiMO-OAffTRic  NKRTB  (fig.  26,',  vagus  nerve)  is  the  largert 
of  the  cranial  nerves  in  the  neck,  and  escapes  through  the  jugular 
foramen  in  the  same  sheath  of 
dura  mater  as  the  apinal  acces- 
sory. In  the  aperture  of  exit  it 
has  a  distinct  ganglion  (gang,  of 
the  root),  to  wliich  the  smaller 
part  of  the  spinal  accesBoiy  nerve 
is  connected. 

When  the  nerve  has  left  the 
foramen,  it  receives  the  small  part 
of  the  spina)  accessory,  and  swella 
into  a  ganglion  nearly  an  inch 
long  (gang,  of  the  tnmk).  Here 
tlie  nerve  lies  between  the  internal 
carotid  artery  and  jugular  vein, 
and  communicates  with  aeveral 
nerves.  To  reach  the  thorax,  the 
vagus  descends  almost  vertically 
(fig.  25, ')  between  the  inUmal 
jugular  vein  and  the  internal  and 
common  carotid  arteries ;  and 
enters  ttiat  cavity,  on  the  right 
side,  by  crossing  over  the  sub- 
clavian artery,  but  beneath  the 


"  Ganglia.  The  ganglion  of  the  root  (gang.  BuperiuB,  fig.  26, '),  is 
of  a  greyish  colour,  and  in  texture  is  like  the  ganglion  on  the  large 
root  of  the  fifth  nerve.  Small  branches  in  the  foramen  jugulare 
come  from  this  ganglion.  The  ganglion  of  Ihe  trunk  (gang,  infe- 
riue),  (')  is  cylindrical  in  form,  is  reddish  in  colour,  and  is  nearly  an 
inch  in  length  ;  it  communicates  with  the  hypoglossal,  spinal,  and 
sympathetic  nerves.  All  the  intrinsic  fibres  of  the  tnmk  at  the 
nerve  are  surrounded  by  the  ganglionic  substance,  but  those  derived 
from  the  spinal  accessory  nerve  (")  pass  over  the  ganglion  without 
being  inclosed  in  it. 

The  branckta  of  the  pnenmo-gastric  nerve  may  be  arranged  into 

•  Diagram  of  tbs  eighth  D«r»e.  1.  Glosw-pharTngeoI  tronk.  3.  Tagui. 
3.  Fipinal  accessor]',  i.  Jugular  gangtioD.  5.  Pstrcsal  gaiiglion.  S.  Jaeob- 
soti's  nerte.  7.  Auricular  branch.  8.  Root  ganghon  o£  lagng.  9.  Tnmk 
gauglioD  of  vaguB,  10.  Branch  joining  the  petrosal  and  upper  ganglion  of  tha 
Tigus.  11,  Small  part  of  spinal  accesiorj.  12.  Chief  pari  of  ejiinil  accesaoty. 
13.  FhuTiigBal  biuch  of  Tagua.     14.  Hnperior  iaijnpil  branch  of  vagna. 
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those  uniting  it  with  other  nerves,  and  those  distributed  to  parts 
around. 

®  Connecting  branches  (fig.  26)  arise  from  the  ganglia  of  the  root  to  unite 
and  trunk  of  the  vagus.  ^"^  «*^^  J 

^  From  the  ganglion  of  the  root  The  auricular  branch  (J)  is  the  auricular 
chief  offset,  and  crosses  the  jugular  fossa  to  enter  an  aperture  near    ""^*^   * 
the  root  of  the  styloid  process :  it  traverses  the  substance  of  the 
temporal  bone,  and  reaches  the  outer  ear,  on  which  it  is  distributed. 
Its  farther  course  will  be  described  with  the  anatomy  of  the  ear. 

^  One  or  two  short  filaments  unite  this  ganglion  with  the  spinal  with  spinal 
accessory  nerve  ;  and  a  branch  of  the  sympathetic  nerve  in  the  neck  ^^J!^' 
enters  it.    Occasionally  there  is  an  offset,  (*°)  to  join  the  lower  tnetic, 
(petrosal)  ganglion  of  the  glosso-pharyngeal  nerve. 

From  the  ganglion  of  the  trunk.  Communicating  filaments  connect  with  ninth, 
it  with  the  hypo-glossal  nerve.     Other  branches  pass  between  it  tCti^ipinal 
and  the  upper  ganglion  of  the  sympathetic,  and  between  it  and  the  nerves. 
loop  of  the  first  two  cervical  nerves. 

Branches  for  Distribution  (fig.  25).    The  cervical  branches  arise  Branches  to 
from  the  inner  side  of  the  nerve,  and  are  directed  inwards,  to  ®"Pi**y 
supply  the  pharynx,  the  larynx,  and  the  heart. 

a.  The  pharyngeal  branch  (fig.  26, ")  is  an  offset  from  the  upper  pharynx 
part  of  the  ganglion  of  the  trunk,  and  terminates  in  the  pharynx. 

TTie    nerve  is  directed  inwards  over  the  internal   carotid  artery  ^nd  join 
(fig.  25, '),  and  joins  the  branches  of  the  glosso-pharyngeal  nerve  ^!^^ 
on  that  vessel.    Finally  it  coiu-ses  to  the  side  of  the  middle  con-    ^^"**^ 
atrictor  muscle,  and  communicates  with  branches  of  the  glosso- 
pharyngeal, superior  laryngeal,  and  sympathetic  nerves,  to  form  the 
pharyngeal  plexus.    From  the  plexus  branches  are  furnished  to  the  and  pharyn- 
constrictors,  and  palato-glossus  and  pharyngeus,  and  to  the  pharjm-  ***  P*®^"^ 
geal  mucous  membrane  between  the  tongue  and  the  hyoid  bone. 

b.  The  superior  laryngeal  nerve  (fig.  26,  ")  is  much  larger  than  Upper 
the  preceding  branch,  and  comes  from  the  middle  of  the  ganglion  ^^x  ^ 
of  the  trunk.    From  this  point  it  inclines  obliquely  inwards  be- 
neath the  internal  carotid  artery  (fig.  25,  •),  and  reaches  the  lar3mx 
opposite  the  interval  between  the  hyoid  bone  and  the  thjToid  car- 
tilage.    The  nerve  then  perforates  the  thyro-hyoid  membrane,  and 

ia  distributed  to  the  mucous  lining  of  the  larynx.    (See  "  Larynx.")  }?  ^^pJ^^ 
In  the  neck  it  furnishes  branches  to  the  thyroid  body,  and  the  fol-     ' 
lowing  ofbet  to  one  laryngeal  muscle  and  the  pharynx  : — 

The  external  laryngeal  branch  (fig.  25,  ^)   arises   beneath   the  a  branch 
internal  carotid  artery,  and  runs  below  the  superior  lar}'ngeal  nerve  u^yilx'^ 
to  the  side  of  the  larynx.    Here  it  gives  offsets  to  the  pharyngeal 
plexus ;  and  it  is  continued  beneath  the  stemo-thyroidcus  to  the 
crico-thyroid  muscle  and  the  inferior  constrictor.    Near  its  origin  to  rrico-thy 
this  branch  communicates  with  the  superficial  cardiac  branch  of  the  pii^ynr. 
sympathetic  nerve. 

e.  Cardiac  branches.  Some  small  cardiac  nerves  spring  from  the  Branches  to 
pneumo-gastric  at  the  upper  part  of  the  neck,  and  join  cardiac  u™"^'^ 
branches  of  the  s}Tnpathetic.     At  the  lower  part  of  the  neck,  on  lower. 
each  side,  there  is  a  single  cardiac  nerve  : — the  right  one  enters  the 
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chest,  and  joins  the  deep  nerves  to  the  heart  from  the  sj^mpathetic ; 
and  the  left  nerve  terminates  in  the  superficial  cardiac  plexus  in 
the  thorax. 

d.  The  inferior  laryngeal  or  recurrent  nerve  (fig.  25)  leaves  the 
pneumo-gastric  trunk  on  the  right  side  opposite  the  subclavian 
artery,  and  winding  round  that  vessel,  takes  an  upward  course  in 
the  neck  to  the  larynx,  ascending  beneath  the  common  carotid  and 
inferior  thyroid  arteries,  and  between  the  trachea  and  the  oesophagus. 
At  the  larynx  it  enters  beneath  the  ala  of  the  thyroid  cartilage, 
where  it  will  be  aften^'ards  traced.  The  following  branches  arise 
from  it : — 
gives  Some  cardiac  branches  leave  the  nerve  as  it  turns  round  the  sub- 

bramjhes  to  clavian  artcrj'  ;  these  enter  the  thorax,  and  join  the  cardiac  nerves 

of  the  sympathetic, 
to  trachea         Muscular  branches  spring  from  it  whilst  it  lies  between  the  trachea 
cesophagug,    and  the  oesophagus,  and  are  distributed  to  both  those  tubes.     Near 
^^^]    '       the  larynx  some  filaments  are  furnished  to  the  inferior  constrictor 
muscle. 

On  the  left  side  the  recurrent  nerve  arises  in  the  thorax,  opposite 
the  arch  of  the  aorta,  but  lies  between  the  trachea  and  oesophagus 
in  the  neck,  as  on  the  right  side. 

The  SPINAL  ACCESSORY  NERVE  (fig.  26,  *')  courscs  through  the 
foramen  jugulare  with  the  pneumo-gastric,  but  is  not  marked  by 
any  ganglion.  The  ner\-e  is  constructed  of  two  parts,  viz.,  ac- 
cessory to  the  vagus,  and  spinal,  which  have  a  different  origin  and 
distribution.     (Origin  of  the  cranial  nerves.) 

The  part  accessory  to  tl^e  vagus,  (*')  is  the  smaller  of  the  two, 
and  finally  blends  with  the  pneumo-gastric  beyond  the  skull.  In 
the  foramen  of  exit  it  lies  close  to  the  vagus,  and  joins  the  upper 
ganglion  of  that  nerve  by  one  or  two  filaments.  Below  the 
foramen  it  is  continued  over  the  lower  ganghon  of  the  vagus,  and 
blends  with  the  trunk  beyond  the  ganglion.  It  gives  offsets  to 
join  the  pharyngeal  and  upper  larjTigeal  branches  of  the  pneumo- 
gastric,  and,  according  to  Bendz,  to  many  other  branches  of  that 
nerve. 

Tlie  spinal  part  (fig.  26,  *-)  is  much  larger,  is  round  and  cord-like, 
and  is  connected  with  the  smaller  piece  whilst  it  is  passing  through 
In  the  neck,  the  foramen  jugulare.  Beyond  the  foramen  the  nerve  (fig.  25,  *) 
croRHesto  takes  a  backward  course  tlirough  the  stemo-mastoid  muscle,  and 
across  the  side  of  the  neck  to  end  in  the  trapezius  muscle  :  at  first 
it  is  concealed  by  the  jugular  vein,  but  it  then  passes  either  over 
or  under  that  vessel.  Tlie  connections  of  the  nerve  beyond  the 
stemo-mastoideus  have  been  already  examined  (p.  57). 

The  nerve  furnishes  muscular  offsets  to  the  stemo-mastoideus 
and  the  trapezius. 

The  HYrooLOSSAL  nerve  (ninth  of  Willis),  issuing  from  the 
cranium  by  the  anterior  condyloid  foramen,  lies  deeply  between 
the  internal  carotid  artery  and  the  jugular  vein  (fig.  25,  *),  It 
next  comes  forwards  between  the  vein  and  artery,  turning  round 
the  outer  side  of  the  vagus  to  which  it  is  united.    The  nerve  now 
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descends  in  the  neck,  and  becomes  superficial  below  the  digastric  crosses 
muscle   in  the  anterior  triangular  space ;    from   this    spot  it  is  JSnrae^  ^ 
directed  inwards  to  the  tongue  and  its  muscles. 

Connecting  branches.    Near  the   skull  the  Jiypoglossal  is  united  branches 
l)y  branches  with  the   vagus   nerve,  the   two   being  inseparably  ^,JJJ^s^* 
joined. 

Rather  lower  down  the  nerve  is  connected  by  ofiEsets  with  the  synipa- 
sympathetio,  and  with  the  loop  of  the  first  two  spinal  nerves.  rofnlS'*"** 

The  branches  for  distribution  have  been  met  with  in  the  fore-  ^nd  supply 
^oing  dissections.  Thus  in  the  neck  it  supplies,  in  union  with  the  »"tt8clea. 
spinal  nerves,  the  depressors  of  the  hj'oid  bone  (p.  76).  In  the 
'Submaxillary  region  it  furnishes  branches  to  one  elevator  (genio- 
hyoid) of  the  OS  hyoides,  to  the  extrinsic  muscles  of  the  tongue 
<?xcept  the  palato-  and  pharyngeo-glossus  (p.  99)  :  and  to  all  the 
intrinsic  of  the  tongue. 

Dissection, — The  small  rectus  capitis  lateralis  muscle,  between  Dissection 
the  transverse  process  of  the  atlas  and  the  base  of  the  skull,  is  2[(J^iJi* 
now  to  be  cleaned  and  learnt.    At  its  inner  border  the  anterior 
branch  of  the  first  cervical  nerve,  which  forms  a  loop  on  the  atlas, 
is  to  be  found. 

The  RECTUS  CAPITIS  LATERALIS  (fig.  25)  is  small  and  thin,  and  Rectus 
represents  an  intertransverse  muscle.     It  arises  from  the   anterior  ^t«™l>* 
transverse  process,  and  the  tip  of  the  united  transverse  processes  fransveree 
of  the   atlas ;    and  is  inserted  into  the  jugular  eminence  of  the  muscle, 
occipital  bone. 

On  the  anterior  surface  rests  the  jugular  vein  ;  and  in  contact  Parts 
with  the  posterior  is  the  vertebral  artery.     To  the  inner  side  lies  *"'^^- 
the  anterior  primarj-  branch  of  the  first  cervical  nerve. 

Action,  It  assists  the  muscles  attached  to  the  mastoid  process  in  Use. 
inclining  the  head  laterally. 

Dissection,  For  the  purpose   of  tracing  backwards  the   anterior  Dissection 
branch  of  the  first  cervical  nerve  divide  the  rectus  lateraUs  muscle,  ,"1,?"* 
and  observe  the  offset  to  it  ;   then  cut  off  the  end  of  the  lateral 
mass  of  the  atlas,  and  remove  the  vertebral  artery,  so  as  to  bring 
into  view  the  nerve  as  it  lies  on  the  first  vertebra. 

The  anterior  primary  branch  of  the  first  or  sub-occipital  nerve  is  Sub-occipi- 
slcnder  in  size,  and  arises  from  the  common  trunk  on  the  neural  ^  "*^"^® 
arch  of  the  atlas.     From  that  spot  it  is  directed  forwards  on  the  lies  on  atlas, 
arch,  beneath  the  vertebral  artery,  to  the  inner  side  of  the  rectus 
lateralis  :  here  it  bends  down  in  front  of  the  lateral  mass  of  the 
atlas  and  forms  a  loop  with  the  second  cer\ncal  nerve.    As  the  nerve  f„nns  a  loon 
jtasses  forwards  it  supplies  the  rectus  lateralis  muscle,  and  branches  ^^^^  second. 
connect  the  loop  with  the  vagus,  hypoglossal,  and   sympathetic  Branches. 
nerves. 

Sympathetic  Nerve.  In  the  neck  the  sympathetic  nerve  consists,  Sympathetic 
on  each  side,  of  a  gangliated  cord,  which  lies  close  to  the  vertebral  neck^ 
column,  and  is  continued  into  the  thorax.     On  this  portion  of  the  has  three 
nerve  are  thre  ganglia : — One  near  the  skull,  another  on  the  neck  8^8^**- 
of  the  first  rib,  and  a  third  somewhere  between  the  two  ;  these  are 
named  respectively  superior,  inferior,  and  middle  gangUon.    From 
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the  ganglia  proceed  connecting  branches  with  the  spinal  and  most 
of  the  cranial  nerves  in  the  neck  ;  and  branches  for  distribution  to 
viscera  and  blood-vessels. 

Besides  the  ganglia  above  mentioned,  there  are  other  ganglia  in 
the  head  and  neck  in  connection  with  the  three  tnmks  of  the  fifth 
nerve. 

Dissection.  To  display  the  branches  of  the  sympathetic  nerve 
requires  greater  care  than  is  necessary  in  tracing  the  white-fibred 
nerves,  for  they  are  softer,  more  easily  torn,  and  generally  of 
smaller  size.  In  the  neck  the  ganglia  and  their  branches  have 
been  partly  prepared,  and  only  the  following  additional  dissection 
will  be  required,  to  bring  them  into  view  : — The  jugular  veia 
having  been  cut  through,  the  upper  ganglion  will  be  seen  by 
raising  the  carotid  artery,  and  the  trunks  of  the  vagus  and  hypo- 
glossal nerves,  and  by  cutting  through  the  branches  that  unite  these 
two  to  the  loop  between  the  first  and  second  spinal  nerves.  The 
several  branches  of  the  ganglion  are  to  be  traced  upwards  on  the 
carotid  artery,  inwards  to  the  pharynx,  down  along  the  neck,  and 
outwards  to  other  nerves. 

The  dissector  has  already  seen  the  middle  ganglion  on  or  near 
the  inferior  thyroid  artery,  and  its  branches  to  spinal  nerves,  and 
along  the  neck,  are  now  to  be  traced. 

To  obtain  a  view  of  the  uiferior  ganglion  the  greater  part  of  the 
first  rib  is  to  be  taken  away,  and  the  subclavian  artery  is  to  be  cut 
through,  inside  the  scalenus,  and  drawn  aside,  without  however 
destroying  the  fine  nerves  that  pass  over  it.  The  clavicle  is  sup- 
posed not  to  be  in  position.  The  ganglion  is  placed  on  the  neck 
of  the  first  rib  ;  its  branches  are  large,  and  are  easily  followed  out- 
wards to  the  vertebral  artery  and  the  spinal  nerves,  and  downward* 
to  the  thorax. 

The  SUPERIOR  CERVICAL  GANGLION  is  the  largest  of  the  three,  and 
is  of  a  reddish-grey  colour.  Of  a  fusiform  shape,  it  is  as  long  a& 
the  second  and  third  cervical  vertebrae,  and  is  placed  on  the  rectus 
capitis  anticus  major  muscle,  beneath  the  internal  carotid  artery 
and  the  contiguous  cranial  nerves.  Branches  connect  the  ganglion 
with  other  nerves  ;  and  some  are  distributed  to  the  blood-vessels, 
the  phar3mx,  and  the  heart. 

Connecting  brandies  imite  the  sympathetic  with  both  the  spinal 
and  the  cranial  nerves. 

With  the  spinal  nerves.  The  four  highest  spinal  nerves  have 
branches  of  communication  with  the  upper  ganglion  of  the  sym- 
pathetic ;  but  the  ofEset  to  the  fourth  nerve  may  come  from  the 
cord  connecting  the  upper  to  the  next  ganglion. 

^With  the  cranial  nerves.  Near  the  skull  the  trunks  of  the  vagus 
(its  lower  ganglion)  and  hypoglossal  nerves  are  joined  by  branches 
of  the  sympathetic.  In  the  foramen  jugulare  also,  both  the  petrosal 
ganglion  of  the  glosso-pharyngeal  and  the  ganglion  of  the  root  of 
the  vagus  receive  small  filaments,  one  to  each,  from  an  ascending 
ofEset  of  the  ganglion. 

Communications  are  formed  with  several  other  cranial  nerves  by 
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means  of  the  ascending  offset  from  the  ganglion  into  the  carotid  some  in  the 
canal  (p.  20).  »*^^ 

Brcmches  for  Distribution.  This  set  of  branchea  is  more  numerous  Branches. 
than  the  preceding,  and  the  nerves  are  larger  in  size. 

Branches  for  blood-vessels  (nervi-molles).  .These  nerves  surround  To  external 
the  extemaJ  carotid  artery,  and  ramify  on  its  branches  so  as  to  ®*"*^**^» 
form  plexuses  on  the  arteries  with  the  same  names  as  the  vessels  : 
some   small  ganglia  are  occasionally  found  on  these  ramifying 
nerves.     By  means  of  the  plexus  on  the  facial  artery  the  sub-  forming 
maxillary   ganglion    communicates   with    the    sympathetic  ;    and  Jid^SSdia  • 
through  the  plexus  on  the  internal  maxillary  artery  the  otic  gang- 
lion obtains  a  similar  communication. 

Another  oflfeet  from  the  upper  part  of  the  ganglion  accompanies  **^  **l^"^ 
the  internal  carotid  artery  and  its  branches.    Near  the  skull  it  ' 

divides  into  two  pieces,  which  enter  the  canal  for  tlie  carotid,  one 
on  each  side  of  that  vessel :  and  are  continued  to  the  eyeball  and 
the  pia  mater  of  the  brain,  forming  secondary  plexuses  on  the  ^i»i<*  Join 
ophthalmic  and  cerebal  arteries.  In  the  carotid  canal  communica-  nerves ; 
tions  are  formed  with  the  tympanic  nerve  (p.  109)  and  with  the 
spheno-palatine  ganglion  (p.  142)  ;  with  the  former  near  the  lower 
end,  and  with  the  latter  near  the  upper  opening  of  the  canal.  The 
communications  and  plexuses  which  these  nerves  form  in  their 
course  to  the  brain  are  described  at  p.  20.   • 

The  phari/ngecU  nerves  pass  inwards  to  the  side  of  the  pharynx,  to  pharyn- 
where  they  join  with  other  branches  of  the  cranial  nerves  in  the  ^  pi««i«» 
phaiyngeaJ  plexus  (p.  111). 

Cardiac  nerves  enter  the  thorax  to  join  in  the  plexuses  of  the  to  cardiac 
heart.    There  are  three  cardiac  nerves  on  each  side,  viz.  superior,  ^  **^**®* » 
middle,  and  inferior,  each  taking  its  name  from  the  ganglion  of 
which  it  is  an  offset. 

TTie  superior  cardiac  nerve  (superficial)  of  the  right  side  courses  superficial 
behind  the  sheath  of  the  carotid  vessels,  and  enters  the  thorax  ^'"^^^^ 
beneath  the  subclavian  artery.     In  the  neck  the  nerve  is  connected 
with  the  cardiac  branch  of  the  vagus,  with  the  external  laryngeal, 
and  with  the  recurrent  nerve.    In  some  bodies  it  ends  by  joining  joins  others 
one  of  the  other  cardiac  nerves.  "^  °*®^ 

The  MIDDLE  CERVICAL  GANGLION  (gang,  thyroideum)  is  of  small  Middle 
BLze,  and  is  situate  opposite  the  fifth  cervical  vertebra,  usually  on  **°*  °°* 
or  near  the  inferior  thyroid  artery.    It  has  a  roundish  shape,  and  Situation. 
lies  beneath  the  great  vessels.    Its  branches  are  the  following  : — 

ConMcUng   branches  with  the  spinal  nerves  sink  between  the  Is  joined  to 
borders  of  the  longus  colli  and  anterior  scalenus,  to  join  the  fifth  Qerres  * 
and  sixUi  cervical  nerves. 

Branches  for  Distribution,  These  consist  of  nerves  to  the  thyroid  ofTsets, 
body,  together  with  the  middle  cardiac  nerve. 

The  thyroid  branches  ramify  around  the  inferior  thyroid  artery,  thyroid 
and  end  in  the  thyroid  body  ;  they  join  the  external  and  recurrent   ^^^  ®* 
laryngeal  nerves. 

The  middle  or  great  cardiac  nerve  descends  to  the  thorax  across  middle 
the  sabdavian  artery ;  its  termination  in  the  cardiac  plexus  will 

\% 
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be  learnt  in  the  chest.    In  the  neck  it  conununicates  with  the 

upper  cardiac  and  recurrent  laryngeal  nerves. 
Inferior  The  INFERIOR  CERVICAL  GANGLION  is  of  large  size  but  irregular  in 

ganglion       shape,  and  occupies  the  interval  between  the  first  rib  and  the  lateral 

mass  of  the  last  certical  vertebra,  its  position  being  internal  to  the 
on  neck  of  superior  intercostal  artery.  Oftentimes  it  extends  in  front  of  the 
flret  nb.       jjgjjj^  q£  ^Yie  rib,  and  joins  the  first  swelling  of  the  knotted  cord  in  the 

thorax.    Its  branches  are  similar  to  those  of  the  other  two  ganglia. 
Branches  to      One  or  two  branches  surround  the  trunk  of  the  subclavian  artery, 
veaacls         ^^^  supply  filaments  to  that  blood-vessel. 

and  spinal         Connecting  branches  join  the  last  two  cervical  nerves.      Other 
nerves,         ner^*es  accompany  the  vertebral  artery,  forming  a  plexus — vertebraly 

around  it,  and  communicate  with  the  spinal  nerves  as  high  as  the 

fourth, 
and  inferior      Only  one  branch  for  distribution,  the  inferior  cardiac  nerve,  issues 
^       *        from  the  lower  ganglion.     It  lies  beneath  the  subclavian  artery, 

joining  in  that  position  the  recurrent  laryngeal  nerve,  and  enters 

the  thorax  to  terminate  in  the  deep  cardiac  plexus  behind  the  arch 

of  the  aorta. 
Directions.        Directions,  The  student  now  proceeds  to  dissect  the  left  side  of 

the  neck,  but  the  remains  of  the  right  half  should  be  carefully 

preserved  during  the  time  occupied  in  the  examination   of   the 

left  half. 


Section  X. 

DISSECTION  OF  THE  LEFT  SIDE  OF  THE  NECK. 

Directions.        Directions.  In  the  dissection  of  the  left  half  of  the  neck,  the 
differences  observ^able  between  it  and  the  right  side  are  specially 
to  be  studied.    When  the  description  of  the  right  side  will  sufiKoe, 
reference  will  be  only  made  to  it. 
Dissection        After  the  neck  has  been  made  tense  over  a  narrow  block,  the 
trianS"of    anterior  part  of  it  is  to  be  prepared  as  on  the  opposite  side.   •  The 
neck;  description  of  the  right  side  (p.  58  to  65)  is  to  be  used  for  the 

anterior  triangular  space,  the  stemo-inastoideus,  and  the  depressor 
muscles  of  the  hyoid  bone, 
ofscaieni,         Next  the  scaleni-muscles  and  the  subclavian  vessels  are  to  be 
vian^arteiy ;  lf"anit.    The  dissection,  and  description  of  the  muscles  on  tlie  right 
side  (p.  65  to  67),  will  serve  for  those  on  the  left,  except  that  the 
student  will  meet  on  the  left  side  witli  the  thoracic  duct. 
of  thoracic        The  thoracic  duct  is  contiguous  to  the  part  of  the  subclavian 
artery  inside  the  scalenus  muscle.    If  it  is  iminjected  it  looks  like 
a  vein,  rather  flattened,  and  smaller  than  a  crow-quill ;  and  it  will 
1)6  found  by  separating  the  jugular  vein  from  the  carotid  artery, 
about  half  an  inch  above  the  clavicle,  coursing  from  beneath  the 
artery  to  the  end  in  the  subclavian  vein. 

On  this  side  the  clavicle  may  remain  articulated,  in  order  that  the 
joint  may  be  learnt. 


ENDING  OF   THOllACIC  DUCT.  117 

The  LEFT  SUBCLAVIAN  ARTERY  arises  from  the  arch  of  the  aorta,  L«ft 
instead  of  from  an  innominate  trunk,  and  ascends  thence  over  the  8ub«i*v*an 
first  rib  in  its  course  to  the  upper  limb.    With  this  difference  on  the  ^g^^^  ^Q^h 
two  sides  in  the  origin  of  the  subclavian, — the  one  vessel  beginning  from  mj^t 
opposite  the  stemo-clavicular  articulation,  the  other  in  the  thorax,  *" 
— it  is  evident  that  the  length  and  connections  of  the  part  of  the 
artery  on  the  inner  side  of  the  scalenus  must  vary  much  on  opposite 
Bides. 

First  part.  The  part  of  the  artery  internal  to  the  anterior  scalenus  in  the  flwt 
is  much  longer  on  the  left  than  the  right  side,  and  is  almost  vertical  P*^ 
in  direction,  instead  of  being  horizontal  like  its  fellow.  After  leaving 
the  chest  it  is  deeply  placed  in  the  neck,  near  the  spine  and  the 
cesophagus,  and  does  not  rise  usually  so  high  above  the  first  rib  as 
the  right  subclavian. 

Between  the  artery  and  the  surface  are  structures  like  those  on  Connections 
the  right  side,  viz.  the  common  teguments  with  the  platysma  and  rounding 
deep  fascia,  and  the  stemo-mastoid,  hyoid,    and  thyroid  muscles.  P^rto- 
Behind  the  vessel  is  the  longus  colli  muscle.    To  the  inner  side  are 
the  oesophagus  and  the  thoracic  duct ;  and  the  pleura  is  in  contact 
with  the  outer  and  anterior  surfaces.    Its  connections  lower  in  the 
chest  are  described  in  the  dissection  of  the  thorax. 

Veins,  The  internal  jugular  vein  is  superficial  to  the  artery  and  Veins, 
parallel  to  it. 

Nerves,  The  pneumo-gastric  nerve  lies  parallel  to  the  vessel  instead  Position  of 
of  across  it  as  on  the  right  side  ;  and  the  phrenic  nerve  crosses  over  °*"^®*- 
it  close  to  the  scalenus.    Accompanying  the  artery  are  the  cardiac 
branches  of  the  sympathetic,  which  course  along  its  inner  side  to 
the  chest ;  and  beneath  it  is  the  inferior  cervical  ganglion. 

The  second  and  third  parts  of  the  artery,  viz.  beneath  and  beyond  Rest  of 
the  scalenus,  are  nearly  the  same  as  on  the  right  side  (p.  68)  ;  but  ^'^^' 
the  student  must  note  for  himself  the  slight  variations  that  may 
exist  in  the  connections. 

The  brandies  of  this  artery  resemble  so  closely  those  of  the  right  Branches 
trunk,  that  one  description  will  serve  for  both  (p.  69  to  71).    It  ^J'of* 
may  be  remarked,  that  the  superior  intercostal  of  the  left  side  is  right  vessel. 
usually  internal  to,  instead  of  beneath  the  scalenus  as  on  the  right 
side ;  in  other  words,  this  branch  arises  sooner. 

The  thoracic  duct  (fig.  27, ')  conveys  the  chyle  and  lymph  of  the  Thoracic 
greater  part  of  the  body  into  the  venous  circulation.    Escaping  from  ^^^^ 
the  thorax  on  the  oesophagus,  the  duct  ascends  in  the  neck  as  high  thruionix^ 
as  the  seventh  or  sixth  cervical  vertebra.    At  the  spot  mentioned 
it  issues  from  beneath  the  carotid  trunk,  and  arches  outwards  above 
or  over  the  subclavian  artery,  and  in  front  of  the  scalenus  muscle  and  joins 
and  the  phrenic  nerve,  to  open  into  the  subclavian  close  to  the  union  ^^^   ^^**" 
with  the  internal  jugular  vein.     Double  valves,  like  those  of  the  valves. 
Teins,  are  present  in  the  interior  of  the  tube  ;  and  a  pair  guards  the 
opening  into  the  posterior  part  of  the  vein,  to  prevent  the  passage 
of  the  blood  into  it.  Frequently  the  upper  part  of  the  duct  is  divided ; 
and  there  may  be  separate  openings  into  the  large  vein,  correspond- 
ing with  those  divisions. 
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Large  lymphatic  veesels  from  the  left  side  of  the  head  and  Deck, 
and  from  the  left  upper  limb,  open  iiit«  the  upper  part  of  the  duct, 
and  BometimeH  separately  into  the  vein  ('"). 

Stnicturt.  Thin  tube  ie  formed  of  three  coata  like  the  blood-Teaaela, 
tIe.  inner,  middle,  and  outer.  The  inner  is  an  elastic  layer  of 
loDgituditiBl  fibres  covered  by  flattened  epithelium ;  tlie  middle  is 

Kg.  27.' 


muBCular  and    elastic  with  transreree  fibres ;    and  the  outer  is 

constructed  chiefly  of  fibrous  tissues  arranged  longitudinally  and 

obliquely. 

Examine  next  the  brachial  and  cervical  plexuses,  using  the  des- 
Spi"i  cription  of  the  right  side  (p.  72  to  H). 

Common  cahotjub.  On  opposite  sides  these  vessels  have  difier- 
J"^!*!"*,  ences  like  those  between  the  right  and  left  subclavian  arteries  ; 
r<Kht>nd  for  the  left  vessel  arises  from  the  arcli  of  the  aorta,  and  is  tbere- 
leTtcmntidi.  ^^^  j^^,  ^  (jj^  ^^^^^^  ^j  jo„ger  ^i^^  yie  riglit.    The  description 

of  the  artery  between  its  origin  and  the  top  of  the  sternum  will  be 

included  in  the  diaaectton  of  the  thorax. 
In  the  neck       Beyond  the  stemo-clavicular  articulation  tlie  vessels,  on  both  sides, 

so  nearly  resemble  one  another  that  the  same  description  may  serve 
ciUTermM  ^°^  ^'>  ^°  (P-  ^^)-  "^  ^^^  '^^  *'^*'  however,  the  jugular  vein 
in  n\n  ud    and  the  pneumo-gastric  nerve  are  much  nearer  to  the  carotid  than 

on  the  right  side,  and  are  placed  over  the  artery  in  the  lower  third 

of  the  neck-t 
Psrta  [n  the      PARTS  IH  TUE  UPPER  APEBTUHE  OP  THB  THORAX,     The  relative 
a^r^reof    pogjij^^  of  the  several  parts  entering  or  leaving-  the  thorax  by  the 

upper  opening  may  be  now  observed. 

*  Disgnm  of  the  ending  of  tbe  Ij^ph  dact  and  the  thoncic  duct  in  i^ 
Tiiiu.  1.  Upper  vei>&  cava.  2.  Eight,  utd  8,  left  innominate  vein.  i.  Left, 
and  fi,  right  internal  jugular.  6.  Left,  and  7,  right  subclavian  vein.  8. 
Thoracic  duct.  S.  A  lymphatic  vessel  JDitiiDg  the  right  Ijiapbatic  duct,  aa 
UuB  IB  about  to  end  in  the  eubclaTian  vein. 

■f  OccaBionaliy  these  differences  will  be  raversed — the  vein  and  neiTe  bdng 
ovar  the  artei;  on  the  right  side,  and  swaj  from  il  on  the  lefL 
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In  the  middle  line  lie  the  remains  of  the  thymus  gland,  and  the  J"  »iddie 
trachea  and  oesophagus.  In  front  of  the  trachea  are  the  lower  ends 
of  the  stemo-hyoid  and  stemo- thyroid  muscles  with  layers  of  the 
cervical  fascia,  and  the  inferior  thyroid  veins ;  and  behind  the 
^^llet  and  windpipe  is  the  longus  colli  muscle.  Between  the  two 
tabes  is  the  recurrent  nerve  on  the  left  side. 

On  each  side  the  bag  of  the  pleura  and  the  apex  of  the  lung  On  each 
project  into  the  neck ;  and  in  the  interval  between  the  pleura  and  ****®* 
the  trachea  and  oesophagus,  are  placed  the  vessels  and  nerves  pass- 
ing between  the  thorax  and  the  neck.     Most  anteriorly  on   both  Partly  the 
sides  lie  the  innominate  vein,  the  phrenic  nerve,  and  the  internal  boUi  sides, 
numimary  artery ;   but  the  vessels  and  nerves  next  met  with   are  and  partly 
different  on  the  two  sides  : — On  the  right  side  come  the  innominate  "°** 
artery,  with  the  va^s,  the  cardiac  nerves,  and  the  right  lymphatic 
duct.    On  the  left  side  are  the  left  vagus,  the  left  common  carotid 
artery,  the  thoracic  duct,  and  the  left  subclavian  artery  with  the 
cardiac  nerves.    Lastly,  altogether  behind  on  each  side  are  part  of 
the  first  intercostal  nerve,  the  cord  of   the   sympathetic,  and   the 
superior  intercostal  vessels. 

The  THYROID  BODY  (fig.  16,  ")  is  a  soft  reddish  mass,  which  is  Thvroid 
sitnate  opposite  the  upper  part  of  the  trachea.     It  consists  of  two       ^ 
lobes,  one  on  each  side,  which  are  united  by  a  narrow  piece  across  tSo^iobes 
the  front  of   the  windpipe.    The  connecting  piece,  about  half  an  "><i  *  cross 
inch  in  depth,  is  named  the  isthmus^  and  is  placed  opposite  the 
second  and  third  rings  of  the  air  tube. 

Each  lobe  is  soiAewhat  conical  in  shape,  with  the  smaller  end 
upwards,  and  is  about  two  inches  in  length.  It  is  interposed  between  Connections 
the  windpipe  and  the  sheath  of  the  common  carotid  artery,  and  is 
covered  by  the  stemo-thyroid,  stemo-hyoid,  and  omo-hyoid  muscles. 
*nie  extent  of  the  lobe  varies  ;  but  usually  it  reaches  as  high  as  the  extent  of 
middle  of  the  thyroid  cartilage,  and  as  low  as  the  sixth  ring  of  the 
trachea. 

From  the  upper  part  of  the  thyroid  body,  and  most  commonly  Accessory 
from  the  left  lobe,  a  conical  piece — ■pyramid^  ascends  towards  the  pyramid. 
hyoid  bone,  to  which  it  is  connected  by  a  fibrous  band.    Sometimes 
this  part  is  attached  to  the  os  hyoides  by  a  slip  of  muscle,  the  fero- 
tor  glcmduUx  thyroidece  of  Soemmerring. 

This  body  is  of  a  brownish  red  or  purple  hue,  is  granular  in  tex-  Weifljhtand 
ture,  and  weighs  from  one  to  two  ounces.     Its  size  is  larger  in  the  **^ 
woman  than  in  the  man.    On  cutting  into  the  gland  a  viscid  yel-  no  duct 
lowish  fluid  escapes.    It  has  not  any  excretory  tube  or  duct. 

Structure,  The  thyroid  body  is  not  provided  with  a  distinct  cap-  No  distinct 
sule  ;  but  it  is  surrounded  by  areolar  and  fine  elastic  tissues,  which  **^  ®' 
project  into  the  substance  and  divide  it  into  masses. 

The  substance  of  the  gland  consists  of  spherical  or  elongated  consists  of 
vesicles,  which  vary  in  size,  some  being  as  large  as  the  head  of  a  v«**cie», 
small  pin,  and  others  only  -y^th  of  an  inch.    These  vesicles  are 
cdmple  sacs,  distinct  from  one  another,  and  contain  a  yellowish  fluid  with  a 
with  corpuscles.    The  wall  of  the  vesicles  consists  of  a  thin  proper  JnJJ^g^]^* 
membrane,  with  a   nucleated  epithelial  lining.     Fine  vessels  and  coat 
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areolar  tissue  unite  together  the  vesicles  into  small  irregular  masses 
or  lobules  of  the  size  of  the  little  finger  nail. 

The  arteries  of  the  tliyroid  body  are  two  on  each  side — superior 
and  inferior  thyroid.  The  branches' of  the  external  carotids  (superior 
thyroid)  ramify  chiefly  on  the  anterior  aspect;  while  those  froni 
the  subclavians  (inferior  thyroid)  pierce  the  under  surface  of  the 
mass.  A  very  free  communication  is  established  between  all  the 
vessels  ;  and  in  the  substance  of  the  thyroid  body  the  arteries  f oria 
a  capillary  network  aroimd  the  vesicles. 

Occasionally  there  is  a  third  thyroid  branch  (art,  thyroid,  inuiy 
tiiuca  lowest  which  arises  from  the  innominate  artery  in  the  thorax,  and  ascend- 
ing in  front  of  the  trachea  assists  in  supplying  the  thyroid  bodyy 

The  veins  are  large  and  numerous  ;  they  are  superior,  middle,  end 
inferior  thyroid  on  each  side.  The  first  two  enter  the  internal 
jugular  vein  (p.  75).  The  inferior  thyroid  viXn  issues  from  the 
lower  part  of  the  thyroid  body,  and  descends  on  the  trachea, — the 
two  fonning  a  plexus  on  that  tube  beneath  the  stemo-thyroid 
muscles  ;  it  enters  finally  the  innominate  vein  of  its  own  side. 

The  TRACHEA,  or  air  tube,  is  continued  from  the  larynx  to  the 
thorax,  and  ends  by  dividing  into  two  tubes  (bronchi),  one  for  each 
lung.  It  occupies  the  middle  line  of  the  body,  and  extends  com- 
monly from  the  fifth  cervical  to  the  fourth  dorsal  vertebra,  measur- 
ing about  four  inches  and  a  half  in  length,  and  nearly  one  m 
breadth.  The  front  of  the  trachea  is  rounded  in  consequence  of  the 
existence  of  firm  cartilaginous  bands  in  the  anterior  wall ;  but  at  the 
posterior  aspect  the  cartilages  are  absent,  and  the  tube  is  flat  and 
muscular. 

The  cervical  part  of  the  trachea  is  very  moveable,  and  has  the 
following  relative  position  to  the  surrounding  parts.  Covering  it  in 
front  are  the  small  muscles  reaching  from  the  sternum  to  the  hyoid 
bone,  with  the  deep  cervical  fascia  :  beneatli  those  muscles  is  the 
inferior  thyroid  plexus  of  veins  ;  and  near  the  larynx  is  the  isthmus 
and  vesseiH.  of  the  thyroid  body.  Behind  tlie  tube  is  the  oesophagus,  with  the 
recurrent  nerves.  On  each  side  are  the  common  carotid  artery  and 
the  thyroid  body. 

The  structure  of  the  trachea  is  described  in  Section  XVII. 

The  ffisoPHAGUS,  or  gullet,  reaches  from  the  pharynx  to  the 
stomach.  It  commences,  hke  the  trachea,  opposite  the  fifth  cervical 
vertebra,  and  ends  opposite  the  tenth  dorsal  vertebra.  The  tube 
reaches  through  part  of  the  neck,  and  through  the  whole  of  the 
thorax;  and  occupies  the  middle  line  of  the  body.  In  length  it 
measures  about  nine  inches. 

In  the  neck  its  position  is  behind  the  trachea  till  near  the  thorax 
where  it  projects  to  the  left  side  of  the  air  tube,  and  touches  tlie 
thyroid  body  and  the  thoracic  duct.  Behind  the  oesophagus  is  the 
longus  colli  muscle.  On  each  side  is  the  common  carotid  artery^ 
the  proximity  of  the  left  being  greatest  because  of  the  projection 
of  the  oesophagus  towards  the  same  side. 

The  structure  of  the  a^sophagus  will  be  examined  in  the  dissec- 
tion of  the  thorax. 
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DirectioM.  The  dissector  may  learn  next  the  digastric  and  stylo-  Muscles  nna 
Lyoid  muscles,  with  the  hypo-glossal  nen^e  (p.  75).    Afterwards  he  anterior" 
may  take  the  trunk  of  the  external  carotid,  with  the  following  triangle. 
branches, — superior  thyroid,  facial,  occipital,  posterior  auricular,  and 
superficial  temporal  (p.  77  to  81). 

The  dissector  is  not  to  examine  now  the  pterygo-maxillary  or  suh-  Regions  to 
maxillary  regions  on  the  left  side  because  such  a  proceeding  would  ^  omitted. 
interfere  with   the   subsequent   dissections.    Before   learning  the 
pharynx  he  should  lay  bare,  on  this  side,  the  middle  and  inferior 
ganglia  of  the  sympathetic  with  their  branches. 

Dissection.  For  the  display  of  the  two  lower  ganglia  of  the  sym-  Dissection 
ptt^tic  and  their  branches,  it  will  be  necessary  to  take  away  the  y[l^."*** 
gnut  blood-vessels  by  cutting  them  across  at  the  lower  part  of  the 
neck,  and  near  the  digastric  muscle.    In  removing  the  vessels,  care 
most  be  taken  of  tluTtympathetic  beneath  them. 

The  middle  ganglion  must  be  sought  in  the  fat  and  areolar  tissue  viz.,  miaaia 
near  the  inferior  thyroid  artery  ;  and  the  inferior  one  will  be  seen  ^^SZ^^ 
on  the  neck  of  the  first  rib,  after  the  subclavian  artery  has  been 
divided.   The  upper  cardiac  nerve  may  be  found  descending  beneath 
the  carotid  sheath. 

The  upper  end  of  the  sternum  with  its  attached  clavicle  is  to  be  Reserve 
taken  away  next,  by  cutting  tlu-ough  the  middle  of  the  first  rib  ;  j^nt^ 
and  the  piece  of  bone  is  to  be  put  aside  for  the  subsequent  exami- 
nation of  the  stemo-clavicular  articulation. 

The  middle  and  inferior  cervical  ganglia  of  the  sympathetic  nerve  Ganglia  of 
are  so  similar  to  the  corresponding  ganglia  of  the  right  side,  that  *^JJ.^^^^*'*^ 
the  same  description  will  suflice  (p.  115). 

The  cardiac  nerves  are  three  in  number  on  the  left  as  on  the  right  Cartiiac 
side,  viz.  superior,  middle,  and  inferior,  but  they  present  some  ^*^^'^'^' 
differences. 

The  superior  cardiac  nerve  has  a  similar  course  in  the  neck  on  both  Upiier. 
sides  ;  but  the  left  in  entering  the  chest  lies  between  and  parallel  to 
the  carotid  and  subclavian  arteries. 

The  middle  cardiac  nerve  unites  frequently  with  the  next,  and  Middle. 
passes  beneath  the  subclavian  artery  to  the  deep  cardiac  plexus. 

The  inferior  cardiac  nerve  is  generally  a  small  branch,  wliich  enters  Lower. 
the  thorax  conjoined  with  the  preceding,  to  end  in  the  cardiac  plexus. 


Section  XI. 

DISSECTION  OF  THE  PlIAKYNX. 

The  pharynx,  or  the  commencement  of  the  alimentary  passage.  Directions. 
^^  be  examined  only  when  it  has  been  separated  from  the  back  of 
tlie  head  and  the  spinal  column  ;  and  it  will  therefore  be  necessary 
^  cut  through  the  base  of  the  skull  in  the  manner  mentioned  below, 
*  «8  to  have  the  anterior  half,  with  the  pharynx  connected  to  it, 
^®*ached  from  the  posterior  half. 

^$9tction.  The  block  beine  removed  from  beneath  the  neck,  the  To  detaeii 

^  ])har}'nx. 


122 


DISSECTION  OF  THE  PHAEYNX. 


cut  base  of 
the  skull 
from  inside. 


8aw  the  side 
of  skull, 


And  chisel 
through  the 
base, 


then  cut 
soft  i>arts. 


Presen'e 
piece  of 
spine. 

Fasten 
pharj^x. 


Dissect 
nerves  on 
left  side. 


then 

luuscles, 

xiz., 


lower  and 
middle  eon- 
fitrictor, 


upper  con- 
strictor. 


head  is  to  be  placed  downwards,  so  that  it  may  stand  on  the  cut 
edge  of  the  skull.  Next  the  trachea  and  oesophagus,  together  with 
the  vagus  and  sympathetic  nerves,  are  to  be  cut  near  the  first  rib, 
and  all  are  to  be  separated  from  the  spine  as  high  as  the  basilar 
process  of  the  occcipital  bone  ;  and  without  injuring,  on  the  left  side, 
the  vessels  and  nerves  near  the  skull. 

For  the  division  of  the  skull  turn  upwards  the  inner  surface  of 
the  base,  and  make  the  following  incisions  in  the  posterior  fossa. 
On  the  right  side  a  cut,  with  the  chisel,  is  to  be  carried  along  the 
line  of  union  of  the  petrous  part  of  the  temporal  with  the  occipital 
bone.  On  the  left  side  another  cut  with  the  chisel  is  to  be  made  in 
the  same  direction,  but  through  the  occipital  bone  internal  to -the 
foramen  jugulare  and  the  inferior  petrosal  sinus :  this  is  to  begin 
rather  behind  that  foramen,  and  to  end  opposite  the  one  on  the 
other  side.  The  skull  is  to  be  sawn  through  vertically  on  the 
left  side  close  behind  the  mastoid  part  of  the  temporal  bone,  so 
that  the  incision  shall  meet  the  outer  ehd  of  the  cut  made  with 
the  chisel. 

Finally  placing  the  skull  again  upside  down,  let  the  student  chisel 
through  the  basilar  process  of  the  occipital  bone  between  the  attach- 
ments of  the  pharynx  and  the  muscles  of  the  spinal  column,  the 
instrument  being  directed  backwards.  The  base  of  the  skull  is  now 
divided  into  two  parts  (one  having  the  pharynx  attached  to  it,  the 
other  articulating  with  the  spine),  which  can  be  readily  separated 
with  a  scalpel. 

The  spinal  column  with  the  piece  of  the  occipital  bone  connected 
with  it  should  be  set  aside,  and  kept  for  after  examination. 

Dissection  of  the  pharynx  (fig.  28).  Let  the  student  take  the  an- 
terior part  of  the  divided  skull,  and,  after  moderately  filling  the 
pharynx  with  tow,  fasten  it  with  hooks  on  a  block,  so  that  the  oeso- 
phagus may  be  pendent  and  towards  him. 

On  the  left  side  of  the  pharynx  a  different  ^^ew,  from  that  of 
the  right  side,  may  be  obtained  of  the  cranial  and  sympathetic  nerves 
near  the  skull  (p.  109),  when  some  loose  areolar  tissue,  and  the 
styloid  process  with  its  muscles,  have  been  removed :  if  the  lower 
ends  of  the  nen^es  are  fixed  with  pieces  of  thread,  a  more  satisfac- 
tory examination  can  be  made  of  them. 

Afterwards  the  dissector  may  proceed  to  remove  the  fascia  from 
the  constrictor  muscles  of  the  right  side  (fig.  28),  in  the  direction 
of  the  fibres, — these  radiating  from  the  side  to  the  middle  line. 
Tlie  margins  of  the  two  lower  constrictor  umscles  (middle  and  in- 
ferior) are  to  be  defined.  Beneath  the  lower  one  near  the  laiynx, 
will  be  found  the  recurrent  nerve  with  vessels  ;  whilst  intervening 
between  the  middle  and  superior,  are  the  stylo-phaiyngeus  muscle 
and  the  glosso-phar3mgeal  nerve. 

To  see  the  attachment  of  the  superior  constrictor  to  the  lower  jaw 
and  thepterygo-maxillary  ligament,  it  will  be  necessary  to  cut  through 
the  internal  pterj^goid  muscle  of  the  right  side.  Above  the  upper 
fibres  of  this  constrictor,  and  near  the  base  of  the  skull,  are  two 
small  muscles  of  the  palate  (F  and  H)  entering  the  pharynx  :— one. 
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— tensor  palad,  lies  between  the  internal  pterygoid  plate  and  muscle ; 
and  the  other, — levator  palati,  is  farther  in,  and  larger. 

Th^  PHARYNX  is  situate  behind  the  nose,  mouth,  and  larynx.    Its  Piiarynx. 
extent  is  from  the  base  of  the  skull  to  the  cricoid  cartilage  of  the  ^^rtent, 
larynx,  where  it  ends  in  the  oesophagus.     In  form  it  is  somewhat  form, 
conical,  with  the  dilated  part  upwards  ;  and  in  length  it  measures  length. 
froTtk  five  to  six  inches. 

The  tube  of  the  pharjmx  is  incomplete  in  front,  where  it  com-  isaninoom- 
mimicates  with  the  cavities  above  mentioned,  but  is  quite  closed  ^^**"  ^* 
behind.    On  each  side  of  it  are  placed  the  trunks  of  the  carotid  Connec- 
arteries,  with  the  internal  jugular  vein,  and  the  accompanying  cranial    "'"* 
and  i|ympathetic  nerves.    Behind  it  is  the  spinal  column,  covered  by 
moscles,  viz.  longus  colli  and  rectus  capitis  anticus  major. 

In  front  the  pharynx  is  united  to  the  larynx,  the  hyoid  bone,  and  Attach- 
the  tongue,  and  to  the  bony  framework  of  the  nasal  cavity  ;  but  "®°*"' 
behind  it  is  unattached,  and  is  formed  chiefly  of  tliin,  fleshy  strata. 
In  the  posterior  wall  are  contained  elevator  and  constrictor  muscles  ;  CtoMtnic- 
and  at  the  upper  end  the  bag  is  further  completed  by  an  aponeurotic       * 
expansion  which  fixes  it  to  the  base  of  the  skull.    The  whole  is  lined 
by  mucous  membrane. 

The  aponeutrms  of  attachment  is  seen  at  the  upper  part  of  the  Aponeurouig 
pharynx,  where  the  muscular  fibres  are  absent,  to  connect  the  tube  ^  ^*  '^^y^^ 
to  the  base  of  the  skull,  and  to  complete  the  posterior  boundary. 
Saperiorly  it  is  fixed  to  the  basilar  process  of  the  occipital,  and  the 
petrous  part  of  the  temporal  bone,  as  well  as  to  the  cartilage  between 
the  two  ;  but  inferiorly  it  becomes  thin,  and  extends  between  the 
moflcalar  and  mucous  strata.  On  this  membrane  some  of  the  fibres 
of  the  constrictor  muscles  terminate. 

The  OONOTRICTORS  are  three  thm  muscles,  which  are  arranged  like  Conatric- 
acales,  the  lower  partly  overlaying  the  middle,  and  the  middle  the    "* 
upper. 

The  inferior  constrictor  (fig.  28,^),  the  most  superficial  and  lowest,  Jj^^^ 
arises  from  the  side  of  the  cricoid  cartilage  ;  from  the  oblique  line  ames  fwim 
and   upper  and  lower  borders  of  the  thyroid  cartilage,  and  from  ^^'"^ 
the  surface  of    the  latter  behind  the  oblique  fine.     The  origin  is  JJJ^  ,n"dJi|j* 
smaU  when  compared  with  the  insertion,  for  the  fibres  are  directed  line. 
backwards,  radiating,  and  are  inserted  into  a  raphS  along  the  middle 
line,  where  the  muscles  of  opposite  sides  meet. 

The  outer  surface  of  the  muscle  is  in  contact  with  the  sheath  of  ??Jj!Jj* 

.  . ,  ,  •      1       1  contact 

the  carotid  artery,  and  with  the  muscles  covering  the  spinal  column,  with  it 
The  lower  border  is  straight,  and  is  continuous  with  the  fibres  of 
the  oesophagus ;  whilst  the  upper  border  overlaps  the  fibres  of  the 
middle  constrictor  (b).    The  reciurent  nerve  and  vessels  (*)  enter 
beneath  the  lower  border. 

The  middle  constrictor  (fig.  28,  ^),  has  nearly  the  same  shape  as  Middle  con 
the  preceding,  that  is  to  say,  it  is  narrowed  in  front  and  expanded  ^    ^  ^' 
behind.     Its  fibres  arise  from  the  great  comu  of  the  os  by oides,  from  origin  fro™ 
the  small  comu  of  the  same  bone,  and  from  the  stylo-hyoid  hgament.   ^^^ 
From  this  origin  the  fibres  radiate,  and  are  blended  along  the  middle 
line  with  the  opposite  muscle. 
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Tlic  Hurfaces  linve  connections  similar  to  iLose  of  the  preceding 
constrictor.  The  upjier  burdiT  is  separated  from  the  superior  con- 
strictor by  tlic  stjio-pharyngous  muaclc  i>,  mid  ends  on  tlie  npoiit'ii- 


rosis  of  the  pliarjni,  about  an  incii  from  the  base  of  the  skull.    The 
lower  bonier  descends  beneath  the  inferior  constrictor  ;  and  opposite 
the  interval  between  the  two  is  the  upper  larj'ngeal  nerve  (*), 
The  tuprriiir  coiutriclor  (fig.  2S,  ■-')  is  the  least  strong  of  tb«  threfr 

*  External  Tiew  of  the  pharynx  (lUiiBtraUona  of  GinecUonn).  iftudet  r 
A.  loferior  cunKrictor.  b.  Middle  conitridor.  c.  Upper  coDitricter. 
n.  RtjIo-pharyngeuB.  w,  Lerator  palati.  B.  TenBor  palati.  i.  BuecinatoT. 
K.  Hjo-gloBBUB.  Nemii:  1.  GloBEO-phorjogeal.  2.  Hjpo-Qloaral.  3.  Supe- 
rior inrjDgeal.  i.  Eilcmal  laryngeal  6.  Kecorrent  larjiigBal.  <J,  Qnttk,- 
toTj  nerre. 
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muscles,  and  wants  the  usual  triangular  form.    Its  origin  is  extensive,  Origin  fhnn 
and  is  connected  successively,  from  above  down,  with  the  innersurface  J^toague. 
of  the  internal  pterygoid  plate  (the  lower  third  or  less),  with  the 
pterj'go-maxillary  ligament,  with  the  posterior  part  of  the  mylo-hyoid 
ridge  of  the  lower  jaw,  and  with  the  mucou8  membrane  of  the  mouth 
and  the  side  of  the  tongue.    The  fleshy  fibres  pass  backwards,  and  {"J^^° 
are  inserted  on  the  aponeurosis  of  the  pharynx,  as  well  as  into  a  the  othera. 
raphe  along  the  middle  line. 

The  parts  in  contact  externally  with  this  muscle  are,  the  deep  Contiguoiis 
vessels  and  nerves  of  the  neck  ;  and  internally  it  is  lined  by  the  ^*"*** 
aponeurosis  and  the  mucous  membrane.    The  upper  border  consists 
of  arched  fibres  which  are  directed  backwards  from  the  pterygoid 
plate  ;  and  above  it  the  levator  palati  muscle  F  is  seen.    The  lower 
lK)rdeT  is  overlaid  by  the  middle  constrictor  muscle.    Tlie  attachment 
to  the  pterygo-maxillary  ligament  corresponds  with  the  origin  of  the      ^ 
buccinator  muscle  i. 

Action  of  constrictors.  The  muscles  of  both  sides  contracting  at  ^^^^^' 
the  same  time  will  diminish  the  size  of  the  pharynx  ;  and  as  the 
^interior  attaclunents  of  the  lower  muscles  are  nearer  together  than 
those  of   the  upper,  the  tube  will  be  contracted  more  behind  the 
larynx  than  near  the  head. 

In  swallowing  the  morsel  is  seized  first  by  the  middle  constrictor,  j"  s^aDow- 
and  is  delivered  over  to  the  inferior,  by  which  it  is  conveyed  to  the 
o?sophagus  :  both  muscles  act  involimtarily.  By  the  contraction  of 
the  upper  muscle  the  space  above  the  mouth  will  be  narrowed,  so 
that  the  soft  palate  being  raised,  the  upper  portion  of  the  phan-n- 
geal  space  can  be  shut  off  from  thft  lower. 

Dissection  (fig.  29).  Open  the  pharynx  by  an  incision  along  its  Diwection. 
middle,  and,  after  removing  the  tow  from  the  interior,  keep  it  open 
with  hooks  :  a  better  view  of  the  cavity  will  be  obtained  by  partly 
dividing  the  occipital  attachment  on  each  side.  The  mucous  mem- 
brane is  to  be  carefully  removed  •  below  the  dilated  extremity  of 
the  Eustachian  tube  on  the  right  side,  for  the  purpose  of  finding 
some  pale  muscular  fibres,  salpingo-pharyngeus  c,  which  descend 
from  it. 

The  ELEVATORS  of  the  pharynx  are  two  in  number  on  each  side — an  Elevators  of 
external  (stylo-pharyngeus),  and  an  internal  (salpingo-pharyngeus).  P****"^"^* 

The  stylo-pharyngeus  (external  elevator)  may  be  read  again  with  stylo-pha- 
the  pharynx.     Its  description  is  given  in  p.  102.  ryngeua. 

Salpingo-pharyngeus^  c  (internal  elevator).     This  little    band  is  Saipingo- 
fixed  by  tendon  to  the  lower  border  of  the  cartilage  of  the  Eusta-  **  **"y^t5®"** 
chian  tube  near  the  orifice.     Its  fleshy  fibres  end  below  by  joining 
those  of  the  palato-pharyngeus  Q.    If  the  pharynx  is  not  tolerably  mejits. 
fresh  the  muscle  may  not  be  visible. 

Action.  This  thin  muscle  elevates  the  upper  and  lateral  part  of  Use. 
the  pharynx  above  the  spot  where  the  large  external  elevator  enters 
the  wall :  but  it  is  probably  used  chiefly  in  opening  the  Eustachian 
tube  in  swallowing. 

The  interior  of  the  pharynx  (fig.  29)  is  wider  from  side  to  side  interior  of 
than  from  before  back,  and  its  greatest  width  is  opposite  the  hyoid  ^ 
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Oljjecte  to 
be  noted. 


Seven  Ri>er- 
tures,  viz., 

Poaterlor 
narlB. 
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cartilagi- 
nons  jiart 


has  a  wide 
opening ; 


is  a  bent 
piece  of 
cartilage. 


Mncous 
membrane 
covers  and 
lines  it. 


JFkuceB, 


bone  ;  from  that  spot  it  diminishes  both  upwards  and  downwards, 
but  much  more  rapidly  in  the  latter  than  in  the  former  direction. 
Through  the  part  of  the  passage  above  the  mouth  the  air  moves  in 
respiration  ;  whilst  through  tliat  below  the  mouth  both  air  and  food 
are  transmitted — the  air  passing  to  the  aperture  of  the  wind-pipe, 
and  the  food  to  the  oesophagus.  In  it  the  following  objects  are  to 
be  noticed. 

At  the  top  are  situate  the  posterior  apertures,  G,  of  the  nasal 
cavity,  which  are  separated  by  the  septum  nasi ;  and  below  them 
hangs  the  soft  palate,  partly  closing  the  cavity  of  the  mouth.  By 
the  side  of  each  nasal  aperture  is  the  trumpet-shaped  end  of  the 
Eustachian  tube,  F. 

Below  the  soft  palate,  the  opening  into  the  mouth — isthmus 
faucium,  H,  is  to  be  recognised  ;  and  on  each  side  of  this  is  the 
tonsil,  K,  which  is  placed  in  a  hollow  between  two  prominences 
named  pillars  of  the  soft  palate, — the  one,  i,  proceeding  from  the 
soft  palate  to  the  side  of  the  tongue,  and  the  other,  l,  from  the 
palate  to  the  side  of  the  pharynx. 

Next  in  order,  below  the  mouth,  comes  the  aperture  of  the  larynx, 
N  ;  and  close  in  front  of  it  is  the  epiglottis,  or  the  valve  which 
assists  to  close  that  opening  during  deglutition.  Lowest  of  all  is 
the  opening,  o,  from  the  pharjTix  into  the  oesophagus. 

The  apertures  into  tlie  pharynx  are  seven  in  number,  and  have 
the  following  position  and  boundaries  : — 

The  posterior  openings  of  the  nasal  fossce,  G,  are  oval  in  form,  and 
measure  about  an  inch  from  above  down,  but  only  half  an  inch 
across.  Each  is  constructed  in  the  dried  skull  by  the  sphenoid  and 
palate  bones  above,  and  by  the  palate  below ;  by  the  vomer  inside, 
and  by  the  internal  pterygoid  plate  outside.  It  is  lined  by  mucous 
membrane. 

The  Eustachian  tube,  F,  is  a  canal,  partly  osseous,  partly  cartila- 
ginous, by  which  the  tympanic  cavity  of  the  ear  communicates 
with  the  external  air. 

If  the  mucous  membrane  be  removed  from  the  tube  on  the  right 
side,  the  cartilaginous  part  appears  to  be  nearly  an  inch  long.  It  is 
narrow  superiorly,  where  it  is  fixed  to  the  margins  of  a  groove 
between  the  petrous  part  of  the  temporal  and  the  sphenoid  bone  : 
but  it  increases  in  width  as  it  is  directed  downwards  to  the  phaiynx, 
and  ends  by  a  wide  aperture  inside  the  internal  pterygoid  plate,  on 
a  level  with  the  inferior  meatus.  Its  opening  in  the  pharynx  is 
oval  in  form  ;  and  the  inner  side,  which  is  larger  than  the  outer, 
projects  forwards,  giving  rise  to  a  trumpet-shaped  mouth. 

This  part  of  the  tube  is  constructed  by  a  triangular  piece  of  car- 
tilage, whose  margins  are  bent  downwards  so  as  to  enclose  a  narrow 
space  ;  but  at  the  under  aspect  the  cartilage  is  deficient,  and  the 
wall  is  formed  by  fibrous  membrane.  Closely  united  to  the  pteiy- 
goid  plate,  the  tube  is  covered  by  the  mucous  membrane ;  and 
through  it  the  mucous  lining  of  the  cavity  of  the  tympanam  is 
continuous  with  that  of  the  pharynx. 

The  space  included  between  the  root  of  the  tongue  and  the  arches 


OPENINGS  OF  PHAEYNS. 

of  tlte  soft  pslste  on  opposite  udes  is  called  the/auc««.    It  is  wider 
Ijelow  than  above  ;  and  on  each  aide  lies  the  tonsil. 

The  itihmut  /audum,  H,  is  the  narrowed  aperture  of  communica-  Opening 
tion  between  the  mouth  and  the  pharj-ni,  wboae  aize  is  altered  by  "'"'■'^ 

Fig,  2B.* 


the  elevated  or  pendent  poaition  of  the  soft  palate.  Laterally  it  ia 
bounded  by  the  anterior  arches  of  tlio  soft  palate,  wliich  are  named 
pillar*  of  the  faucet. 

The  aperture  o/the  larynx,  n,  is  wide  in  front,  where  it  is  bounded  Cppf' 
by  the  epiglottis,  and  pointed  behind  between  the  arj't^noid  carti-  ^Ctdi^ 

*  Internal  riew  of  tba  pharjui  (llliutntioiw  of  J>iu«ctionB).  Unsctea  of 
Um  pklaUs  and  uuned  parts,  a.  Leiatot  paloti.  a.  Tensor  paUti.  o.  Sal- 
pingo-phaiTiigaiu.  D^  Aijgoa  uvsJa.  l.  Int«nial  pterrgoid  miude.  r.  End 
of  the  ""■'"•*■■■"  tnbe.  a.  Ftoterior  oarts.  h.  Mcath  cavitj.  i.  Aaterior 
pillar  of  the  fancOL  s-  Apertnna  of  tha  toniit.  u  Pcwterior  pillar  of  the 
fuioea.  >■  Openiag  of  tiie  laijni.  o.  Opening  of  the  teaophagni.  p.  Crata. 
41,  Sopeifiaial  part  of  Falato-pharrngeoa. 
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lages.    The  sides  are  sloped  from  before  back,  aiid  are  formed  by 

folds  of  the  mucous  membrane  extending  between  the  arytaenoid 

cartilages  and  the  epiglottis.     Posteriorly  it  is  limited  by  the  comi- 

cula  laiyngis,  and  by  the  arvtaenoideus  muscle  covered  by  mucous 

membrane.     During  respiration  this  aperture  is  unobstructed,  but  in 

the  act  of  deglutition  it  is  closed  by  the  epiglottis. 

Besin^^'ngof     Tlie  opening  into  the  cesophagus^  o,  is  tlie  narrowest  part  of  the 

a>s(»i»iia«u».   p]jfjrynx,  and  is  opposite  the  cricoid  cartilage  and  the  fiftli  cer\'ical 

vertebra.    At  this  spot  the  mucous  membrane  in  the  oesophagus 

becomes  paler  than  in  the  pharynx  ;    and  the  point  at  which  the 

pharynx  ends  is  marked  externally  by  a  slight  contraction,  and  by 

a  change  in  the  direction  of  the  muscular  fibres. 

Soft  palate        '^^®  ^^^  PALATE,  Q  (velum  pendulum  palati)  is  a  moveable  struc- 

nti»ackof     ture  between  the  mouth  and  the  pharynx,  which  can  either  close 

the  opening  of  the  mouth,  or  cut  off  the  passage  to  the  nose,  ac<;ord- 

ing  as  it  is  depressed  or  elevated.    In  the  usual  position  of  the  soft 

palate  (the  state  of  relaxation)  the   anterior  surface  is  somewhat 

wirliiocs  .  » 

'       curved,  and  is  continuous  with  the  roof  of  the  mouth,  whilst  the 
)<»r«lers  •       opposite  surface  is  convex  and  turned  to  the  pharynx.     The  upper 
border  is  fixed  to  the  posterior  margin  of  the  hard  palate  ;  and  each 
from  it         lateral  part   joins  the    phar}Tix.     The    lower   border  is  free,   and 
Langs  uvula,  presents  in    the    centre  a  conical   pendulous   part — the  uvula^   P. 
Along  its  middle  is  a  sHght  ridge,  indicative  of  the  original  separa- 
tion into  two  halves. 
Arches  or         Springing  from  the  lower  part  of  the  soft  palate,  near  the  uvula, 
jiiilare  j^j-e  ^yfQ  folds  on  each  side,  containing  muscular  fibres,  which  are 

directed  downwards  on  the  sides  of  the  fauces.    These  are  named 
archer  or  pillars  of  the  palate,  and  are  distinguished  from  one  another 
anterior,       ^^7  ^^^^^  relative  position.    The  anterior,  i,  reaches  from  the  fore 
part  to  the  side  of  the  tongue  near  the  middle  ;  and  the  posterior, 
posterior.      L,  longer  than  the  other,  is  continued  from  the  lower  border  to  the 
side  of  the  pharynx.     As  they  diverge  from  their  origin  to  their 
termination,  they  limit  a  triangular  space  in  which  the  tonsil  lies. 
Constituents      Tlie  velum  consists  of  an   aponeurosis,  with  muscles,  vessels, 
of  velum.      lle^^'es,  and  mucous  glands  ;  and  the  whole  is  enveloped  by  the 

mucous  membrane. 
Dissect  Dissection.   Some  of  the  muscles  of  the  palate  are  readily  dis- 

played, but  others  require  care  in  their  dissection, 
levator  ami  On  the  right  side  the  two  principal  muscles  of  the  soft  palate — 
right  iiaif.  ^^'^  elevator  and  tensor,  are  ver>'  plain.  These  have  been  partly 
dissected  on  the  right  side  ;  but  to  follow  them  to  their  termination, 
let  the  upper  attachment  of  the  pharynx  on  the  same  side,  and  the 
part  of  tlie  superior  constrictor  which  arises  from  the  internal  ptery- 
goid plate,  be  cut  through.  The  levator  will  be  fully  laid  bare  by 
the  removal  of  the  mucous  membrane,  and  a  few  muscular  fibres 
covering  its  lower  end.  The  tendon  of  the  tensor  palati  should  be 
followed  round  the  hamular  process  of  the  pterygoid  plate ;  and  its 
situation  in  the  palate  beneath  the  levator  should  be  made  evident. 
The  position  of  the  Eustachian  tube  with  respect  to  those  muscles 
should  be  ascertained. 
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On  the  left  side,  the  mucous  membrane  is  to  be  raised  with  great  On  left 
care  from  the  posterior  surface  of  the  palate,  to  obtain  a  view  of  r!!jl^i2^ 
the  superficial  muscular  fibres.    Immediately  beneath  the  mucous 
covering  are  some  fine  transverse  fibres  of  the  palato-pharyngeus 
muscle  ;  and  beneath  them,  in  the  middle  line,  arc  the  longitudinal 
fibres  of  the  azygos  uvulae.    A  deeper  set  of  fibres  of  the  palato-  azygos 
pharyngeus  is  to  be  followed,  on  the  right  side,  beneath  the  levator  ^^'^^» 
and  azygos  muscles. 

The  student  should  remove  next  the  mucous  membrane  from  the  and  palate- 
muscular  fibres  contained  in  the  arches  of  the  palate,  and  should  8i<>«'*'"- 
follow  these  upwards  and  downwards.     In  order  to  see  them  in  the 
anterior  fold,  it  will  be  necessary  to  take  the  membrane  from  the 
anterior  surface  of  the  palate.    If  the  part  is  not  tolerably  fresh, 
some  of  the  paler  fibres  may  not  be  visible. 

Aponeurosis  of  the  soft  palate.   Giving  strength  to  the  velum  is  a  Aponeuro 
thin  but  firm  aponeurosis,  which  is  attached  to  the  hard  palate.  ®*i*^^^*- 
This  membrane  becomes  thinner  as  it  descends  in  the  velum  ;  and 
it  is  joined  by  the  tendon  of  the  tensor  palati  muscle. 

The  MUSCLES  of  the  soft  palate  are  four  on  each  side, — an  elevator  Nine  mus. 
and  tensor  ;  with  the  palato-glossus  and  palato-pharyngeus,  which  *"^^*  "^  **• 
act  as  depressors.     In  addition  there  is  a  small  median  azygos 
muscle. 

The  LEVATOR    PALATI  (fig.  29,  ^)  is  a  thick,  roundish  muscle.  Elevator 
which  is  partly  situate  outside  the   pharynx.     It  arises  from  the  aJJ^g  o^t- 
nnder  surface  of  the  apex  of  the  petrous  portion  of  the  temporal  8><ie  pha- 
bone  (fig.  30, '),  and  from  the  inner  and  hinder  part  of  the  cartilage  ^"^' 
of  the  Eustachian  tube.    The  fibres  enter  the  pharynx  above  the 
superior  constrictor,  and  then  spread  out  in  the  soft  palate,  where  *"*^  ^«  lost 
they  join  along  the  middle  line  with  those  of  the  muscle  of  the 
opposite  side. 

Outside  the  pharynx  this  muscle  rests  against  the  Eustachian  Connec- 
tnbe.     In  the  palate  it   forms  a  stratum  that  reaches  the  whole 
depth  of  that  structiu-e,  and  is  embraced  by  two  planes  of  fibres  of 
the  palato-pharyngeus  (*), 

Action,  It  tilts  backwards  the  free  edge  of  the  soft  palate  towards  Use 

on  i^alate 

the  pharynx  so  as  to  enlarge  the  isthmus  faucium,  and  to  shut  off  ' 

with  the  contracted  pharynx  the  nose  openings.     In  swallowing  the 

palate  is  raised,  and  is  arched  over  the  bolus  passing  from  the  mouth 

to  the  pharynx.    For  its  action  on  the  Eustachian  tube,  see  Tensor  on  tube. 

palatL 

The  TENSOR  vel  circumflexus  palati  (fig.  29,  ^)  arises  hke  the  Tensor 
preceding   outside   the   pharynx,  and  is  a  thin  riband-like  band,  ™^*^*® 
sitoate  between  the  internal  pterygoid  plate  and  muscle.    About  arises  out- 
one  inch  and  a  half  wide  at  its  origm,  it  is  attached  to  the  slight  JJ'|,xJ*^" 
depression  (scaphoid  fossa)  at  the  root  of  the  internal  pterygoid 
plate,  to  the  outer  and  fore  part  of  the  Eustachian  tube,  and  still 
farther  out  to  the  spinous  process  of  the  sphenoid,  and  the  vaginal 
(tympanic)  process  of   the  temporal  bone.    Inferiorly  the  fleshy 
Rbres  end  in  a  tendon  which,  entering  the  pharynx  between  the 
attachments    of    the    buccinator   muscle,   is   reflected   round   tlie 
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haniular  process  (fip:.  30,  *)  ;  and  is  imertn]  into  nbout  one  third  of 
an  inch  of  the  posterior  border  of  the  palnte,  viz.  from  the  central 
spine  to  a  projecting  point;  and  blends  inferiorly  with  the  aponeu- 
roBiH  of  the  velum. 

Ab  the  tendon  winds  round  the  bone,  it  is  thrown  into  folds ;  and 
between  the  two  is  a  bursa.    In  the  soft  palate  it  lies  beneath  tlie 


levator  muscle.    The  Eustachian  tube  is  directed  inwards  between 

this  nuiscje  and  the  preceding. 
\i„  in  Action.  Acting  from  the  skull  the  muscle  nn'll  Tix  and  make  tense 

|p^ta,         t),g  lateral  part  of  the  soft  palate ;  but  its  movcinenta  will  be  very 

limited,  seeing  that  the  tendon  is  inserted  partly  into  the  palate 

on  inbs.  If  the  soft  palate  is  fixed   by  the  depressor  muscles,  the  levator 

and  tensor,  and  tlie  salpingo-phorj-ngeus,  taking  their  fixed  points 
below,  open  the  Eustachian  tube  in  swallowing. 

ralito-glm-       Th*   PALATO-0I.0SSU9    MUSCLE   (constrictor    istlimi    faucium)  is  a 

'"«■  small,  pale  band  of  fibres,  which  is  contained  in  the  anterior  arch,  I, 

AturU-        of  the  soft  palate.    It  is  connected  inforiorly  with  the  lateral  surface 

"*'  and  tlie  dorsum  of  the  tongue  ;  from  this  spot  the  fibres  ascend 

before  the  tonsil  to  the  anterior  aspect  of  the  soft  palate,  where 
thcj'  form  a  thin  muscular  stratum,  and  join  those  of  the  fellow 
muHclc  along  Ihe  middle  line. 

Connpc-  At  its  origin  the  nmscle  is  blended  with  the  glossal  muscles,  and 

""""  at  its  insertion  it  is  placed  before  the  tensor  palnti. 

t-'M :  Action.  The  palato-glossus  narrows  the  isthmus  of  the  fauces  ;  the 

muscles  of  opposite  sides  moving  inwards  towards  each  other,  and 
separating  from  the  mouth  tlie  morsel  to  be  swallowed. 

Xoagnf  When  the  tongue  is  fi:(cd  the  niusclc  will  render  tense  and  draw 

fluEii  down  the  soft  palate. 

Painto-pii*.       The  rAi.ATo-PHABVKoEUS  ifi  much  larger  in  size  than  the  preceding, 
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and  gives  rise  to  the  eminence  of  the  posterior  pillar,  l,  of  the  soft  ryngeua  in 
palate.    The  muscle  is  attached  below  to  the  posterior  border  of  the  pi"»r  or  sot 
thyroid  cartilage,  some  fibres  blending  with  the  contiguous  portion 
of  the  pharynx ;    and  it  decussates  across  the  middle  hne  with 
corresponding  fibres  of  the  muscle  of  the  opposite  side  (Merkel)®  4*^te? 
Ascending  thence  behind  the  tonsil,  the  fibres  enter  the  side  of  the 
palate,  and  separate  into  layers  (fig.   30,  *).     The  posterior,  tliin  strata  in 
and  in  contact  with  the  mucous  membrane,  joins  at  the  middle  line  P*^^* 
a  like  oSset  of  its  fellow.    The  deeper  or  anterior  stratum,  much 
the  strongest,  enters  the  substance  of  the  palate  between  the  levator 
and  tensor,  and  joins  at  the  middle  line  the  corresponding  part  of 
the  opposite  muscle,  whilst  some  of  the  upper  fibres  end  on  the 
aponeurosis  of  the  palate. 

In  the  palate  the  muscle  encloses  the  levator  palati  and  azygos 
nvnlse  between  its  two  strata. 

Action.  Taking  its  fixed  point  at  the  thyroid  cartilage  the  muscle  Use : 
depresses  and  makes  tense  the  soft  palate.  ^^  ^       ' 

During  the  act  of  swallowing  both  muscles  move  back  the  lower  i"  swallow 
edge  of  the  velum  towards  the  pharynx ;   and  approaching  each  *"*^ 
other  form  an  obhque  plane  for  the  direction  of  the  food  :  in  that 
state  the  uvula  lies  in  the  interval  between  the  two. 

The  AZYGOS  uvcL^  (fig.  29  ^)  is  situate  along  the  middle  line  of  A2ygos 
the  velum  near  the  posterior  surface.    The  muscle  consists  of  two  single  along 
narrow  slips  of  pale  fibres,  which  arise  from  the  spine  at  the  posterior  ^'^^^^  > 
border  of   the  hard  palate,  or  from  the  contiguous  aponeurosis, 
and  end  inferiorly  in  the  tip  of  the  uvula.     Behind  this  muscle,  attach- 
separating  it  from  the  mucous  membrane,  is  the  thin  stratum  of  the  °*®"^- 
palato-phaiyngeus. 

Action.   Its  fibres  elevate  the  uvula,  shortening  the  mid-part  of  use. 
the  soft  palate,  and  direct  that  process  backwards. 

The   tonsil,  K,  is  a  collection  of  follicular  capsules  resembling  Tonsil  is 
those  on  the  dorsum  linguse,  which  is  placed  close  above  the  base  Sfuare  of 
of  the  tongue,  and  between  the  arches  of  the  soft  palate.    Each  is  palate. 
roundish  in  shape,  but  variable  in  size  ;  and  apertures  are  apparent 
on  its  surface.     Externally  the'  tonsil  is  situate  opposite  the  superior 
constrictor  muscle  and  the  angle  of  the  lower  jaw ;   and  when  en- 
larged it  may  press  against  the  internal  carotid  blood-vessel. 

The  apertures  on  the  surface  lead  to  rounded  terminal  recesses  or  Formed  of 
hollows  which  are  lined  by  mucous  membrane.    Around  each  recess  gjjj^*^  *^^** 
IS  a  ring  of  small  closed  capsules,  which  are  seated  in  the  tissue 
beneath  the  mucous  membrane,  and  are  filled  with  a  grayish  sub- 
stance containing  cells  and  nuclear-looking  bodies.    No  openings 
from  the  capsules  are  to  be  recognised  in  the  recesses. 

Its  arteries  are  numerous  and  are  derived  from  the  facial,  lingual,  Vessels. 
ascending  pharyngeal,  and  internal  maxillary  branches  of  the  ex- 
ternal carotid.    Its  veins  have  a  plexif  orm  arrangement  on  the  outer 

*  I>r.  Merkel,  in  the  work  before  referred  to,  states  that  this  muscle  has  no 
firm  fixed  attachment  helov,  and  that  it  ends  altogether  in  the  wall  of  the 
pharynx,  deeoBeating  with  the  muscle  of  the  opposite  side.  This  assertion 
do«  not  accord  with  mj  experience. 

K  2 
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side.  Nerves  are  furnished  to  it  from  the  fifth  and  glosso-pharjTi- 
geal  nerves. 

Tlie  mucous  membrane  of  the  plmryrix  is  continuous  anteriorly  with 
the  lining  of  the  mouth,  nose,  and  larynx.  Covering  the  soft  palate 
and  its  numerous  small  glands  (palatine),  the  membrane  is  con- 
tinued to  the  tonsils  on  each  side,  and  is  prolonged  by  the  Eustachian 
tube  to  the  tympanum.  In  front  of  each  arytaenoid  cartilage  it 
encloses  a  mass  of  muciparous  glands  (arytaenoid).  Inferiorly,  it  is 
continued  by  the  oesophagus  to  the  stomach. 

The  mucous  membrane  is  provided  with  more  glands  in  the 
upper,  than  in  the  lower  part  of  the  pharynx  ;  and  its  character, 
near  the  different  apertiu-es,  resembles  that  of  the  membrane  lining 
the  ca\ntie8  communicating  with  the  pharynx.  Its  epithelium  is 
scaly  below  the  nares  (Henle)  ;  but  is  columnar  and  cihated  above 
that  spot,  where  only  the  air  is  transmitted. 

Beginning  of  the  oesophagus.  This  tube  is  much  smaller  than 
the  pharynx,  and  the  walls  are  flaccid.  For  its  commencement, 
and  its  connections  in  the  neck,  see  p.  120. 

The  gullet  consists  of  two  layers  of  muscular  fibres,  with  a  lining 
of  mucous  membrane.  The  external  layer^  is  formed  of  longitudinal 
fibres,  which  begin  opposite  the  cricoid  cartilage  by  three  bundles, 
anterior  and  two  lateral ;  the  former  is  attached  to  the  ridge  at  the 
back  of  the  cartilage,  and  the  others  join  the  inferior  constrictor. 
The  internal  layer,  on  the  other  hand,  is  formed  of  circular  fibres, 
which  are  continuous  with  those  of  the  inferior  constrictor.  The 
structure  of  the  oesophagus  is  described  more  fully  in  the  dissectioii 
of  the  thorax. 
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CAVITY   OF    THE    MOUTH. 

The  cheeks,  the  lips,  and  the  teeth,  are  to  be  examined  with  the 
mouth,  as  all  may  be  considered  accessory  parts. 

Mouth.  The  Mouth.   The  cavity  of  the  mouth  is  situate  below  that  of 

the  nose,  and  extends  from  the  lips  in  front  to  the  isthmus  of  the 

Situation,  fauces  behind.  Its  boundaries  are  partly  osseous  and  partly 
muscular,  and  its  size  depends  upon  the  position  of  the  lower  jaw 
bone.  When  the  lower  jaw  is  moderately  removed  from  the  upper 
the  mouth  is  an  oval  cavity  with  the  following  boundaries.    The 

and  bounda-  roof  concave,  is  constituted  by  the  hard  and  soft  palate,  and  is 
limited  anteriorly  by  the  arch  of  the  teeth.  In  the  floor  is  the 
tongue,  bounded  by  the  arch  of  the  lower  teeth  ;  and  beneath  the 
tip  of  that  body  is  the  fraenum  linguaa,  with  the  sublingual  gland 
on  each  side.  Each  lateral  boundary  consists  of  the  cheek  and  the 
ramus  of  the  lower  jaw  ;  and  in  it,  near  the  second  molar  tooth  in 
the  upper  jaw,  is  the  opening  of  the  parotid  duct.  The  anterior 
opening  of  the  mouth  is  bounded  by  the  lips  ;  and  the  posterior 
corresponds  with  the  anterior  pillars  of  the  soft  palate. 


form, 


nes 
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The  mucous  membrane  is  less  sensitive  on  the  hard  than  the  soft  Lining  of 
boundaries  of  the  mouth  ;  it  lines  the  interior  of  the  cavity,  and  ^^^  "»«^th, 
is  reflected  over  the  tongue.     Anteriorly  it  is  continuous  with  the 
tegument,  and  posterioriy  with  the  lining  of  the  pliarynx.    The 
epithelium  covering  the  membrane  is  of  the  scaly  variety.  epithelium, 

Between  each  lip  and  the  front  of  the  corresponding  jaw  the  differs  in 
membrane  forms  a  small  fold — fraenulum.    On  the  bony  part  of  ^^^' 
the  roof  it  blends  with  the  dense  tissue  covering  the  vessels  and  on  roof, 
nerves.     On  the  soft  palate  it  is  smooth,  and  thinner ;  and  along 
the  middle  of  the  roof  is  a  ridge  which  ends  in  front  in  a  small 
papilla.     In   the   floor  of   the  mouth  the   membrane  forms   the  floor, 
fnenum   linguae  beneath  the  tip  of  the  tonguo,  and  sends  tubes 
into  the  openings  of  the  Whartonian  and  sublingual  ducts  ;  whilst 
on  each  side  of  the  fraenum  it  is  raised  mto  a  ridge  by  the  sub-  cheek,  and 
lingual  gland.     On  the  interior  of  the  cheek  and  lips  the  mucous  **^**' 
lining  is  smooth,  and  is  separated  from  the  muscles  by  small  buccal 
and  labial  glands. 

Over  the  whole  cavity,  but  especially  on  the  lips,  are  papillae  for  Papniie. 
the  purpose  of  touch. 

The  CHEEK  extends  from  the  commissure  of  the  lips  to  the  ramus  Cheek ; 
of  the  lower  jaw,  and  is]  attached  above  and  below  to  the  alveolar  extent 
process  of  the  jaw  on  the  outer  aspect.    The  chief  constituent  of  and  atruc- 
the  cheek  is  the  fleshy  part  of  the    buccinator   muscle,    on  the*"^' 
inner   surface    of    this  is   the   mucous   membrane ;    and    on  the 
outer  the  integuments,  with  some  muscles,  vessels,   and    nerves. 
The  parotid  duct  perforates  the  cheek  near  the  second  molar  tooth 
of  the  upper  jaw. 

The  LIPS  surroimd  the  opening  of  the  mouth ;  they  consist  chiefly  Lips, 
of  the  fleshy  part  of  the  orbicularis  oris  muscle,  covered  externally  formed  by 
by  integument,  and  internally  by  mucous  membrane.    The  lower  "'  *^    "* ' 
lip  is  the  larger  and  more  moveable  of  the  two.    Between  the 
muscular  structure  and  the  mucous  covering  lie  the  labial  glands ; 
and  in  the  substance  of  each  lip,  nearer  the  inner  than  the  outer 
surface,  and  at  the  line  of  junction  of   the  two  portions  of  the  contains 
orbicularis,  is  placed  the  arch  of  the  coronary  artery.  artery. 

Teeth.    In  the  adult  there  are  sixteen  teeth  in  tlie  jaw,  which  Teeth, 
are  set  in  the  alveolar  borders  in  the  form  of  an  arch,  and  are  sur-  amjigeinent 
rounded  by  the  gums.    Each  dental  arch  has  its  convexity  turned  *"  i*^  > 
forwards ;  and,  conunonly,  the  arch  in  the  maxilla  overhangs  that 
in  the  mandible  when  the  jaws  are  in  contact.    The  teeth  are 
similar  in  the  half  of  each  jaw,  and  have  received  the  following 
names  : — ^the   most  anterior  two  are   incisors,  and  the  one  next 
behind  is  the  canine  tooth  ;  two,  still  farther  back,  are  the  bicuspids ; 
and  the  last  three  are  molar  teeth.    Moreover,  the  last  molar  tooth  different 
has  been  called  also  **  dens  sapientiae,"  from  the  late  period  of  its        "' 
appearance.    The  names  apphed  to  the  teeth  indicate  very  nearly 
the  part  they  perform  in  mastication  ;  thus  the  incisor  and  canine  Use  in  mas- 
teeth  act  as  dividers  of  the  food,  whilst  the  bicuspid  and  molar  teeth    ^ 
serve  to  grind  the  ahment. 

The  several  parts  of  the  teeth,  viz.  the  crown,  fang,  and  neck ;  ^^^j^^^ 
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the  general  and  special  characters  of  the  different  groups  of  teeth  ; 
and  the  structure  of  them  must  be  referred  to  in  some  treatise  on 
the  anatomy  of  the  textures. 
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DISSECTION    OF  THE  NOSE. 

To  obtain  a  view  of  the  interior  of  the  nose,  it  will  be  necessary 
to  make  a  vertical  longitudinal  section  through  the  nasal  cavity. 
Wliilst  the  student  is  examining  the  boundaries  of  the  nose  he  will 
derive  advantage  from  the  use  of  a  vertical  section  of  a  dried  nasal 
cavity. 

Dissection,  Before  sawing  the  bone,  the  loose  part  of  the  lower 
jaw  on  the  right  side  should  be  taken  away  ;  further,  the  tongue, 
hyoid  bone,  and  larj-nx,  all  united,  may  be  detached  from  the 
opposite  half  of  the  lower  jaw,  and  laid  aside  till  the  dissector  is 
ready  to  use  them. 

On  the  right  side  of  the  middle  line  saw  through  the  frontal  and 
nasal  bones,  the  cribrifonn  plate  of  the  ethmoid,  and  part  of  the 
body  of  the  sphenoid  bone,  without  letting  the  saw  descend  into 
the  nasal  cavity. 

Next  tlie  roof  of  the  mouth  is  to  be -turned  upwards,  and  the  soft 
parts  are  to  be  divided  on  the  right  of  the  median  line  opposite  the 
cut  in  the  roof  of  the  nose.  The  saw  is  then  to  be  carried  through 
the  floor  of  the  nose  and  the  body  of  the  sphenoid  bone  in  such  a 
hne  as  to  join  the  incision  above. 

The  piece  of  the  skull  is  now  separated  into  two  parts,  right  and 
left ;  the  right  half  will  ser>*e  for  the  examination  of  the  meatuses, 
and  the  loft  ^nll  show  the  septiun  nasi,  after  the  mucous  membrane 
has  been  removed. 

The  CAVITY  OF  THE  NOSE  is  placed  in  the  centre  of  the  bones  of 
the  face,  being  situate  above  the  mouth,  below  the  cranium,  and 
bet^'een  the  orbits.  This  space  is  divided  into  two  halves — nasal 
fo88W, — by  a  vertical  partition. 

Each  fossa  is  larger  below  than  above  :  and  is  flattened  in  fonn, 
so  that  the  measurement  from  Wfore  back  or  above  down  exceeds 
much  that  from  'within  out.  It  communicates  with  both  the  fiice 
and  the  pharynx  by  apertures  named  nares ;  and  has  also  apertures 
of  conmiunication  with  the  sinuses  in  the  surrounding  bones,  viz. 
frontal,  ethmoid,  sphenoid,  and  superior  maxillary.  The  student 
has  to  examine  in  each  fossa  a  roof  and  floor,  an  inner  and  outer 
wall,  and  an  anterior  and  posterior  opening. 

The  rtxif  is  somewhat  archeii,  and  is  formed  bv  the  cnbriform 
plate  of  the  ethmoid  Knie  in  the  centre  ;  by  the  frontal  and  nasal 
bonos,  and  the  cartilagt^s  in  frvnt :  and  by  the  body  of  the  sphenoid, 
the  sphonoidal  sjxHigA-  K^ne,  and  the  os  i^alati,  at  the  posterior  part. 
In  the  dried  skull  many  apextiures  exist  in  it ;  most  are  in  the 
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ethmoid  bone  for  the  branches  of  the  olfactory  nerve  with  vessels, 
and  one  for  the  nasal  nerve  and  vessels  ;  in  the  front  of  the  body 
of  the  sphenoid  is  the  opening  of  its  sinus. 

The  fiooT  is  slightly  hollowed  from  side  to  side,  and  in  it  are  Floor. 
the  palate  and  superior  maxillary  bones — ^their  palate  processes. 
Near  the  front  in  the  dry  skull  is  i}a&  incisor  foramen  leading  to  the 
anterior  palatine  fossa. 

The  irmiT  boundary  (septum  nasi)  is  partly  osseous  and  partly  Inner 
cartilaginous.    The  osseous  part  is  constructed  by  the  vomer,  by  the     ^"^^^^ 
perpendicular  plate  of  the  ethmoid  bone,  and  by  those  parts  of  the  partly 
frontal  and  nasal  with  which  this  last  bone  articulates.    The  irregu-  ********^^' 
lar  space  in  front  in  the  prepared  skull  is  filled  in  the  recent  state  prtiy  carti- 
by  the  triangular  cartilage  of  the  septum^  which  forms  part  of  the  ^*^*"**"*- 
partition  between  the  nostrils,  and  supports  the  cartilages  of  the 
anterior  aperture.    Fixed  between  the  vomer,  the  ethmoid  plate,  and 
the  nasal  bones,  this  cartilage  rests  anteriorly  on  the  median  ridge 
between  the  superior  maxillse,  and  projects  even  between  the  carti- 
lages of  each  nostril.    The  septum  nasi  is  commonly  bent  to  one 
side. 

The  outer  boundary  has  the  greatest  extent  and  the  most  irregular  ^^**^ 
surface.    Six  bones  enter  into  its  formation,  and  they  come  in  the  * 

following  order  from  before  backwards  : — the  nasal  and  superior 
maxillary  :  the  small  os  unguis  with  the  lateral  mass  of  the  ethmoid 
bone :  and  posteriorly  the  ascending  part  of  the  palate  bone,  with 
the  internal  pterygoid  plate  of  the  sphenoid  bone  :  of  these,  the  fonnedof 
nasal,  ungual,  and  ethmoidal  reach  only  about  half  way  from  roof 
to  floor,  wliilst  the  others  extend  the  whole  depth.  Altogether  in 
front  of  the  bones,  the  lateral  cartilages  may  be  said  to  construct 
part  of  this  boundary. 

On  this  wall  are  three  convoluted  osseous  pieces,  named  »pongy  **  irr^iar 
or  turbinate  bones  (fig.  31),  which  project  into  the  cavity  : — the  two  ^^^^^^j 
upper  (*)  and  ('),  are  processes  of  the  ethmoid,  but  the  lower  one  (*),  spongy 
is  a  separate  bone — the  inferior  spongy.  The  spongy  bones  are  con-     "®*  * 
fined  to  a  certain  portion  of  the  outer  wall,  and  their  extent  would 
be  limited  by  a  line  continued  nearly  vertically  upwards  to  the  roof 
of  the  cavity  from  both  the  fi*ont  and  back  of  the  hard  palate. 
Between  each  turbinate  bone  and  the  wall  of  the  nose  is  a  longitu-  preaenta 
dinal  hollow  or  meatus ;  and  into  these  hollows  the  nasal  duct  and    ^  ^^^ 
the  sinuses  of  the  surromiding  bones  open. 

The  jneatuses  are  the  spaces  arched  over  by  the  spongy  bones ;  and  Meatuses. 
as  the  bones  are  limited  to  a  certain  part  of  the  outer  wall,  so  are 
the  spaces  beneath  them. 

The  uj)per  one  (fig.  31,*)  is  the  smallest  and  straightest  of  the  Upi)er 
three  meatuses,  and  occupies  the  posterior  half  of  the  space  included  "^^atus. 
by  the  vertical  lines  before  mentioned.    Into  it  the  posterior  eth- 
moidal sinuses  open  at  the  front ;  and  at  its  posterior  end,  in  the 
dried  bone,  is  the  spheno-palatine  foramen  by  which  nerves  and 
vessels  enter  the  nose. 

The  middle  meatus  (fig.  31,  ^)  is  longer  than  the  preceding  ;  it  is  Middle 
curved  upwards  in  front,  and  reaches  all  across  the  space  referred  ^^ 
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to  on  tlio  outer  wall.  Anteriorly  it  communicateB  by  a  ftmnel-sliaped 
poBHOge  (itifundibulum)  with  the  frontal  sinus  and  the  anterior  eth- 
moidal cells  ;  and  near  its  middle  is  a  small  aperture,  which  leads 
into  the  hollow  of  the  upper  jaw. 

Tlie  inferior  TMataa  (fig.  31 ,")  is  atraighter  tlian  the  middle  one,  and 
rather  exceeds  the  width  of  the  limited  apace  on  the  outer  wall  ; 

Pig.  31.' 


and  when  the  bone  is  clothed  by  the  mucous  merobTane  it  extends 
still  farther  forwards.    In  its  front  is  the  opening  of  the  ductus  ad 

Occasionally  there  is  a  small  fourth  or  rudimentary  meatus  above 
the  rest  (fig.  31,  *),  which  communicates  with  a  posterior  etlunoidsl 
cell. 

Tlie  narn.  In  tlte  recent  condition  of  the  nose  each  fossa  has  a 
distinct  anterior  opening  in  the  face,  and  another  in  the  phaiynx  ; 
but  in  the  skeleton  there  is  only  one  common  opening  in  front  for 
both  sides.  Tliese  apertures  and  the  boundaries,  have  been  before 
descrilied  (pp.  30  and  126), 

The  mucous  lining  of  the  nasal  fossa  is  called  the  pituitary  or 

'^  Scluieiderian  membrane  ;  and  from  its  blending  with  the  periosteum 
it  aciiuires  much  strength.  It  is  continuous  witli  the  integument  at 
the  nostril,  and  with  the  membrane  lining  tlie  pharj-nx  through  the 
posterior  opening  ;  moreover,  it  is  also  continuous  with  the  mucous 
membrane  of  the  eyeball,  and  with  that  of  the  different  sinuses, 
vii..  frontal,  ethmoidal,  sphenoidal,  and  maxillary'. 

J       The  ff.raimiia  in  the  dry  bones,  wliicli  transmit  nerves  and  vessels, 

*  i-i>on^  hones  and  mektUMa  ot  tbe  naskl  nvity.  1.  Upper  spongj  bone. 
i.  Mid.lla  aiioDg;  hone.  3.  Inferior  spou^  bone.  i.  Sqoara  fA  of  tb« 
eUininiil  Kino.  <i.  U|>i>er  meatas.  7.  MUldle  matiu.  S.  Lover  meatna. 
».  Ru.linmitarr  fourth  mealns.  10.  Vestilule  of  the  luail  caritj.  Tha 
Toodcut  shoirt  (be  apartuna  of  tL«  gtands  of  tfae  nose. 
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vc  CDdrely  closed  by  die  membrane,  viz.,  incisor,  the  holes  in  the  1^'"!". . 
fiiUifonn   pUte,  spheno- palatine,   and   the  foramen  for  the  nasal  i,y  ic_ 
Mrre  aDii  veMels  ;  bnt  the  apertures  that  lead  to  the  sinuses  and 
[be  orbit  are  only  somewhat  dimiiuBhed  hy  the  ILiiuig  they  receive. 
The  tneiubrute  is  stretched  over  the  opening  of  the  dnctua  ad  nasmu, 
fonuiug  a  flap  or  valve  to  close  the  aperture. 

The  chant-tera  of  the  membrane  in  the  lower  or  respiratory  por-  Chirxm 
don  of  the  nose  differ  greatly  from  those  of  the  same  layer  in  the 
olfacWrial  region  near  the  roof. 

Id  tbe  lower  region  of  the  nose,  through  which  the  air  passes  to  in  lowrr 
iht  Imiga,  the  membrane  is  thick,  and  closely  miited  to  the  sub-  ''^^  "' 
juent  periosteum  and  perichondrium ;  and  on  the  margins  of  the 
tro  inferior  spongy  bones  it  ia  projected  somewhat  by  the  large  un  innai 
nbrnncons  vewela,  so  as  to  increase  the  eitent  of  surface.  In  tbe  "[Iml;^. 
oaali  and  nnuaes  it  is  very  thin.  Near  the  nostril  it  is  furnished 
Ttth  papilUe,  and  small  hain  (ribrissK). 

The  aurface   is   covered  by   the   apertures  of  branched  mncoua  .\tirrturei 
gliuda.  which  are  in  greatest  abundance,  and  of  largest  size,  about  "''('"'^ 
tbe  middle  and  poaterior  parts  of  the  nasal  fossa.  In  this  lower  region 
«f  tbe  nose,  and   in   the  sinuses, 
the  epithelium  ia  of  the  columnar 
tJUated     kind ;    bnt    it    becomes 
limiuated  or  scaly  in  the  dilata- 
Don  or  Tefltibnle  inside  the  nostril 
(fig-  31,  -J. 

TV  olfactory  region  (fig.  32) 
ii  Btiiate  at  the  top  of  the  nasal 
only,  $stA  ia  confined  to  the 
■r£K«  of  the  roof  formed  by 
tbe  aibrifonn  plate  of  the  cth- 
Btsid ;  to  a  portion  of  the  outer 
vail  eonitiucted  by  the  lateral 
mtm  of  the  ethmoid  bone :  and 
to  B  corresponding  extent  of  the 
Kptimt,  viz.,  about  one  third. 

Tbe  mucous  membrane  in   the 
olfactoty      region      receives     tbe 
olfKtoiy   nerve,  and   is  therefore 
the   aeat    of    the   sense   of  smell.  |J 
It  differs  much  from  that  in 
lowtf  portion    of   the   nose,  for 

it  n  IcM  strong  and  vascular  ;  and  is  of  a  yellowish  colour,  wliich 
is  dne  to  pigment  in  the  epitheUimi  and  the  glaiidti. 

Tlw  epilbelinm  (fig,  32  a)  is  thicker  bot  sofUr  here  than  lower  KinibelH 

*  ll^Bi&ed  Tcrtieal  aactioD  of  tha  mucoiu  membrane  of  the  ncee  (altered 
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in  the  cavity,  and  it  is  columnar  on  the  surface,  but  not  ciliated. 
Beneath  the  surface  layer  are  strata  of  granules  and  ovalish  cells  C), 
amongst  which  sink  the  pointed  or  attached  ends  of  the  pieces  of 
epithelium. 

Around  the  pieces  of  the  columnar  epithelium  stand  numerous 
bodies  named  olfactorial  cells  by  Schultze  (fig.  32  B.  *).  They  con- 
sist of  small  spindle-shaped  nucleated  cells,  with  a  rounded  filament 
prolonged  from  each  end  towards  the  attached  and  free  surfaces  of 
the  mucous  membrane  :  that  to  the  free  surface,  the  larger,  ends  on 
a  level  with  the  pieces  of  the  columnar  epithelium.  But  the  con- 
nections of  the  deeper  threads  or  processes  are  unknown ;  they  have 
been  supposed  to  unite  with  the  olfactory  nerve. 

The  glands  in  the  olfactory  region  are  simple  lengthened  tubes 
(fig.  32  A.*)  like  those  in  the  stomach,  but  are  sUghtly  wavy,  and 
end  in  the  submucous  tissue  by  closed  extremities.  A  flattened 
epithelium,  with  coloured  granular  contents,  lines  the  tubes. — 
(Henle.) 

Dissection,  At  tliis  stage  of  the  dissection,  little  will  be  seen  of 
the  distribution  of  the  olfactory  nerve.  If  the  septmn  nasi  be 
removed,  so  as  to  leave  entire  the  membrane  covering  it  on  the 
opposite  side  (the  left),  the  filaments  of  the  nerve  will  appear  on 
the  surface,  near  the  cribrifonu  plate.  In  the  membrane  too,  near 
the  front  of  the  septum,  is  an  ofi^set  of  the  nasal  nerve. 

The  naso-palatine  nerve  and  artery  (fig.  33, ')  are  to  be  sought 
lower  down,  as  they  are  directed  from  beliind  forwards,  towards 
the  anterior  palatine  fossa  :  the  artery  is  readily  seen,  especially  if 
it  is  injected,  but  the  fine  nerve,  which  is  about  as  large  as  a  coarse 
hair,  is  embedded  in  the  membrane  and  will  be  found  by  scraping 
with  the  point  of  the  scalpel. 

By  cutting  through  the  fore  and  upper  part  of  the  membrane 
detached  from  the  septum  nasi,  other  branches  of  the  olfactory 
nerve  may  be  traced  on  the  outer  wall  of  the  nasal  fossa. 

The  OLFACTORY  NERVE  (fig.  33  *)  foiTus  a  bulb  on  the  cribriform 
plate  of  the  ethmoid  bone,  and  sends  branches  to  the  olfactory 
region  of  the  nose  through  the  apertures  in  the  roof.  These 
branches  are  about  twenty  in  number,  and  are  divisible  into  three 
sets.  An  inner  set,  the  largest,'  descend  in  the  grooves  on  the 
septum  nasi,  and  branching,  extend  over  the  upper  third.  A  middle 
set  is  confined  to  the  roof  of  the  nose.  And  an  external  set  (fig. 
34),  is  distributed  on  the  upper  spongy  bone,  on  tlie  anterior  square 
surface  of  the  os  ethmoides,  and  on  the  anterior  end  of  the  middle 
spongy  bone. 

As  the  branches  of  the  olfactory  nerve  leave  the  skull,  they  receive 
tubes  from  the  dura  mater  and  pia  mater,  which  are  lost  in  the 
tissue  to  which  the  nerves  are  distributed.  The  ner\'^es  ramify  in 
the  pituitary  membrane  in  tufts  of  filaments  which  conmiunicate 
freely  with  the  contiguous  twigs,  forming  a  network,  but  their  mode 
of  termination  in  the  tissue  is  imkno^^-n.  It  has  been  suggested  by 
Schulze  that  they  join  the  deep  processes  or  ends  of  the  so-called 
olfactorial  cells. 


OLFACTOEY  HEBTE. 

The  olfactory  nerve  differs  in  strncture  from  the  other  cranial  * 
serves  ;  for  its  branchea  are  defident  in  the  white  substance  of 
3chwanD,  and  are  nucleated  and  grannlar  in  texture.  They  resemble 


the  gAOglionic  fibres  :  and  seem  to  consist  of  an  extension  of  the 
nerre  substance  of  the  olfactory  bulb. 

The  other  nerves  in  the  nose  will  be  described  in  the  following 
•eclioii. 

Bleed  vetselt.  For  a  statement  of  the  different  vessels  of  the  nose,  Btoml-Tea' 
see  p.  143.   The  arleria  form  a  network  in  tlie  pituitary  membrane,  "'"  "* "™ 
and  m  large  Bubmucous  plexus  on  the  edge  of  eacli  of  the  two  lower 
spongy  bonea,  especially  on  the  inferior,    Tlie  veitu  have  a  plexiform 
diapusition  like  the  arteries,  and  tliis  is  largest  on  the  lower  spongy  veins. 
buu«  aod  the  aeptum  nasi. 


8PHEN0-PALATINE     AND     OTIC     GANGLIA,     FACIAL    AND 
NASAL     NERVES.     AND    FINAL    BRANCHES    OF    THE 
INTERNAL    MAXILLABY    VESSELS. 
"Hie  preparation  of  Meckel's  ganghon  and  ita  branchea  (tig.  34),  Bmnd 
and  of  the  terminal  branches  of  the  internal  maxillary  artery,  is  a  ^',"^1 
difficult  task,  in  consequence  of  the  nerves  and  vessels  being  con- 

*  Kerrta  of  tbe  Mptnm  ot  the  nuae.  1.  Olfoctor;  bulb  and  its  ramitica- 
eaticoi  on  the  Nptnm.  2,  Nasat  nerre  of  the  ophthalmic  tmok.  8.  Naio- 
palatina  urrs  from  Ueckel'a  ganglion  (t«a  large  in  the  cut). 
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tained  in  osseous  canals  which  require  to  be  opened.  As  is  the 
case  with  other  dissections,  the  student  seeks  first  the  branches,  and 
traces  these  to  the  ganglion  and  main  trunk. 

Dissection.  The  left  half  of  the  head  is  to  be  used  for  the  display 
of  the  ganglion  and  its  branches  ;  but  the  student  may  previously 
acquire  some  skill  by  attempting  the  dissection  on  the  remains  of 
the  right  side. 

To  lay  bare  the  branches  of  the  palate,  detach  the  soft  parts  in 
the  roof  of  the  mouth  from  the  bone,  until  the  nerves  and  vessels 
escaping  from  the  posterior  palatine  foramina  are  arrived  at.  Cut 
off,  with  a  bone  forceps,  the  posterior  part  of  the  hard  palate  to  a 
level  with  tjie  vessels  and  nei-ves ;  and  cleaning  these,  trace  oflfeets 
behind  into  the  soft  palate,  and  follow  the  main  pieces  forwards  to 
the  front  of  the  mouth. 

Take  away  without  injury  to  the  naso-palatine  nerve  and  vessels 
(already  found),  the  liinder  portion  of  the  loose  piece  of  mucous 
membrane  detached  from  the  septum  nasi ;  and  separate  the 
mucous  membrane  from  the  outer  wall  of  the  nasal  fossa,  behind 
the  spongy  bones,  as  high  as  the  spheno-palatine  foramen.  In  re- 
flecting forwards  the  membrane  many  branches  of  vessels  and  nerves 
will  be  seen  entering  it  tlu-ough  the  foramen  ;  but  these  may  be  left 
for  the  present,  as  directions  for  their  dissection  will  be  subsequently 
given.  When  the  hning  membrane  of  tlie  nose  has  been  removed 
behind  the  spongy  bones,  palatine  nerves  and  vessels  will  appear 
tlirough  the  thin  translucent  palate  bone,  and  will  be  readily  reached 
by  breaking  carefully  through  it  with  a  chisel.  Afterwards  the  tube 
of  membrane  containing  the  palatine  vessels  and  nerves  being  opened, 
these  are  to  be  followed  down  to  the  soft  palate  and  the  roof  of  the 
mouth,  and  upwards  to  the  ganglion  which  is  close  to  the  body  of 
the  sphenoid  bone. 

To  bring  the  ganglion  fully  into  view,  it  will  be  necessary  to  saw 
tlux)ugh  the  overhanging  body  of  the  sphenoid  bone,  to  cut  away 
pieces  of  the  bones  surrounding  the  hollow  in  which  it  lies,  and  to 
remove  with  care  the  enveloping  fat  and  the  periosteum.  The 
ganglion  then  appears  as  a  flattened  reddish-looking  body,  from 
which  tlie  vidian  and  pharjTigeal  nerves  pass  backwards.  Besides 
the  branches  referred  to,  the  student  should  seek  two  large  nerves 
from  the  top  of  the  ganglion  to  join  the  upper  maxillary;  and 
smaller  offsets  to  the  floor  of  the  orbit. 

To  trace  backwards  the  vidian  branch  to  the  carotid  plexus  and 
the  facial  nerve,  the  student  must  lay  open  the  canal  which  contains 
it  and  its  artery  in  the  root  of  the  pterygoid  process  ;  and  in  doing 
this  he  must  define  the  small  pharyngeal  branches  of  nerve  and 
artery  which  are  superficial  to  the  vidian,  and  lie  in  the  pterygo- 
palatine canal.  At  the  back  of  the  pterygoid  canal,  a  small  branch 
from  the  ^^dian  to  the  plexus  on  the  internal  carotid  arteiy  is  to  be 
looked  for.  Lastly,  the  vidian  nerv- e  is  to  be  followed  into  the  skull 
through  the  cartilage  in  the  foramen  lacerum  (basis  cranii),  after 
cutting  away  the  point  of  the  petrous  portion  of  the  temporal  bone, 
and  dividing  the  internal  carotid  artery  ;  and  it  is  to  be  pursued  on 
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the  snrface  of  the  temporal  bone,  beneath  the  ganglion  of  the  fifth 
nerve,  to  the  liiatus  Fallopii :  its  junction  ^^'ith  the  facial  nerve  will 
be  Been  with  the  dissection  of  that  nerve. 

The  branches  of  the  ganglion  to  the  nose  will  be  found  entering  Seek 
the  outer  surface  of  the  detached  mucous  membrane  opposite  the  [Jj^no^  ^ 
spheno-palatine  foramen,  with  corresponding  arteries.    One  of  these 
nerves  (naso-palatine),  dissected  before  in  the   membrane  of  the 
septum,  is  to  be  isolated,  and  to  be  followed  forwards  to  where  it 
enters  the  floor  of  the  nose.    The  branches  of  the  internal  maxillary  Arteries. 
arteiy  with  the  nerves  are  to  be  cleaned  at  the  same  time. 

The   SPHENO-PALATINE  OANQLION   (fig.   34,  ',  ganglion  of  Meckel)  Ganglion  of 

occupies  the  spheno-maxillary  fossa,  close  to  the  spheno-palatine    ^^  ®' 
foramen,  and  is  connected  with  the  branches  of  the  superior  max- 
illaiy  nerve  to  the  palate.    The  ganglionic  mass  is  somewhat  tri- 
angular in  form,  and  of  a  reddish  grey  colour.    It  is  situate,  for  situation 
the  most  part,  behind  the  branches  (spheno-palatine)  of  the  superior  f"^  *^{«1®*^ 
maxillary  nerve  to  the  palate,  so  as  to  surround  only  some  of  their  flfth  nen-e. 
fibres ;  and  it  is  prolonged  posteriorly  into  the  vidian  nerve.  Meckel's 
ganglion  resembles  the  other  ganglia  in  connection  with  the  fifth 
nerve  in  having  sensor^',  motor,  and  sympathetic  offsets  or  roots  composi- 
connected  with  it.  ***^"' 

The  Branches  of  the  ganglion  are  distributed  chiefly  to  the  nose  Branches. 
and  palate,  but  small  offsets  are  given  to  the  pharynx  and  the  orbit. 
Other  offsets  connect  it  with  surrounding  nerves. 

Branches  of  the  nose.    The  nasal  branches,  from  three  to  five  in  xaaal 
number,  are  very  small  and  soft,  and  pass  inwards,  through  the  i>»nche8 
apheno-palatine  foramen  ;  they  are  distributed  in  the  nose  and  the 
roof  of  the  mouth. 

The  superior  nasal  "branches  (ft)  ramify  in  the  mucous  mem-  superior 
brane  on  the  two  upper  spongy  bones,  and  a  few  filaments  reach  °'"*^» 
the  back  part  of  the  septum  nasi. 

The  naso-palatine  nerve  (nerve  of  Cotunnius,  fig.  33,  ')  crosses  Naso-paia- 
the  roof  of  the  nasal  fossa  to  reach  the  septum  nasi,  and  descends  **^^ 
on  that  partition  to  near  the  front.  In  the  floor  of  the  nose  it 
enters  a  special  canal  by  the  side  of  the  septum,  the  left  being 
anterior  to  the  other,  and  is  conveyed  to  the  roof  of  the  mouth, 
where  it  lies  in  the  centre  of  the  anterior  palatine  fossa.  Finally. 
the  nerves  of  opposite  sides  are  distributed  in  the  mucous  mem- 
brane behind  the  incisor  teeth,  and  communicate  with  one  another. 
On  the  septum  nasi  filaments  are  supplied  by  the  naso-palatine 
nerve  to  the  mucous  membrane.  To  follow  the  nerve  to  its 
termination,  the  canal  in  the  roof  of  the  mouth  must  be  opened. 

Branches  of  the  palate.     The   nerves   of   the   palate,   though  To  tiie 
connected  in  part  vrith  the  ganglionic  mass,  are  the  continuation  ^"^  * 
of  the  spheno-palatine  branches  of  the  superior  maxillary  nei've 
(p.  101).    Below  the  ganglion  they  are  divided  into  three— large,  are  three. 
nnall,  and  external 

The  large  palatine  nerve  (anterior,  fig.  34,  •)  reaches  the  roof  of  Laree  nerve 
the  month  through  the  largest  palatine  canal,  and  courses  forwards  to^o™"*^^** 
nearly  to  the  incisor  teeth,  where  it  joins  the  naso-palatine  nerve. 
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Whilst  ill  the  canal,  the  nerve  fumiBhea  two  or  more  fllamentB 
(in/rrior  naml  f  ]  to  the  membroiie  on  the  middle  and  lower  spongy 
hones  ;    in  the  roof  uf  the  mouth  it  guppltea  tho  mt 
and  jjlands,  and  gives  an  offset  lo  the  soft  palate. 

1  The  tmail  palatine  verve,  10  (posterior),  lies  in  the  smaller  cand, 
and  ends  inferiorly  in  the  soft  palate,  and  the  levator  palali  and 
BzygOB  uvulic  muscles  \  it  enpplies  the  uvula  end  tonsil. 

The  alerjial  palatine  nerve  is  smaller  tlian  the  other  two,  and 
descends  in  the  canal  of  the  same  name.  Leaving  the  canal,  Qie 
nerve  is  distributed  to  the  velum  palati  and  the  tonsil. 

I  The  pharyngeal  branch  is  very  small,  and  is  directed  through  the 
pterygo-palatine  canal  to  tlie  mucous  membrane  of  the  phaiynx 
near  the  Eustachian  tube,  in  which  it  ends. 

Branches  to  the  orbit.  Two  or  three  in  number,  these  ascend 
through  the  spheno-maxillary  fissure,  and  end  in  the  fleshy  layer  of 

Fig.  34.* 


the  muteulu*  orbitalis  (p.  50).     It  will  be  necessary  to  cut  through 
the  sphenoid  bone  to  follow  these  nerves  to  their  termination. 

Connectitig  brancha.  The  ganglion  is  united,  as  before  said,  with 
the  spheno-palstine  branches  of  the  fifth  nerve  (fig.  34, '),  receiving 
sensory  nerve  fibres  through  them  j  and  through  the  medium  trf 
the  vidian,  which  is  described  below,  it  communicates  with  a  motor 
nerve  (facial),  and  with  the  sympathetic  nerve. 
■I      The  vidian  nerve  (')  paases  backwards  through  the  vidian  canal, 

*  and  sends  some  small  filaments,  through  the  bone,  to  the  membrane 

•  at  the  back  of  tho  roof  of  the  nose  {upper  poalerior  natal  branehet). 

*  Herres  of  the  nom  and  palate,  1.  OUttctor?  Derve.  2.  Olfacloty  bulb 
giving  firanchei)  to  tha  noss.  S.  Third  nervs.  4.  Fourth  Dorve.  S.  Fifth 
nerve.  6.  Nual  oerve  of  the  opbthalmic  tmnk.  7.  Heekel'i  gaaglion. 
S.  Vidiao  nerve.  0.  lATgei  palatma  nerve.  10.  Smaller  paUtine  nerve. 
t+  Haul  nerve*. 


INTERNAL  MAXILLARY  ARTERY.  148 

At  its  exit  from  the  canal,  the  nerve  receives  a  soft  reddish  offset 
^carotid  branch)  from  the  sympathetic  on  the  outer  side  of  the 
carotid  artery.  The  contmuation  of  the  nerve  enters  the  cranium 
through  the  cartilaginous  suhstance  in  the  foramen  laccrum  (hasis 
cranii),  and  is  directed  backwards  in  a  groove  on  the  surface  of  the 
petrous  part  of  the  temporal  bone,  where  it  takes  the  name  of  large 
superficial  petrosal  nerve  (fig,  35,  ^).  Lastly  it  is  continued  through 
the  hiatus  Fallopii,  to  join  the  gangliform  enlargement  on  the  facial 
nerve  (p.  145).  Whilst  in  the  temporal  bone,  the  vidian  receives 
a  twig  from  the  tympanic  nerve. 

The  vidian  nerve  is  supposed  to  consist  of  motor  and  sympathetic  vidian  a 
fibres  in  the  same  sheath,  as  in  the  connecting  branches  between  <'<^"»P<>^<1 
the  sympathetic  and  spinal  nerves. 

IXrectionB,  The  student  may  now  give  liis  attention  to  the  re- 
maining nerves  in  the  nasal  ca\ity. 

lyisuction.  The  nasal  ner>'e  is  to  be  sought  in  the  nose  beliind  8«ek  other 
the  nasal  bone  (fig.  34),  by  gently  detaching  the  lining  membrane,  ^*^^'^  **"** 
after  having  cut  off  tlie  projecting  bone.    A  branch  is  given  from 
the  nerve  to  the  septum  nasi,  but  probably  this,  and  the  trunk  of 
the  nerve,  will  be  seen  but  imperfectly  in  the  present  condition  of 
the  nasal  cavity. 

The  terminal   branches  of  the  internal  maxillary  ai*tery  in  the  vessels  of 
spheno-maxillary  fossa  have  been  laid  bare  in  the  dissection  of  ^^*^' 
MeckeFs  ganglion,  but  they  may  be  now  completely  traced  out. 

The  Tuisal  nerve  (of  the  ophthalmic)  (fig.  34,  •)  has  been  already  Nasal  nfcrve 
seen  in  the  skull  and  orbit.     Entering  the  nasal  fossa  by  an  aperture  ^'^'*  Vbo**^ 
at  the  front  of  the  ethmoid  bone,  the  nerve  gives  a  branch  to  the  gives 
membrane  of  the  septum,  and  is  continued  in  a  groove  behind  the 
oe  nasi  to  the  lower  margin  of  this  bone  where  it  escapes  to  the 
snrface  of  the  nose  in  the  face  (fig.  9,  ',  p.  45). 

Branches.  The  branch  to  the  septum  (fig.  33)  divides  into  filaments  branch  to 
that  ramify  on  the  anterior  part  of  that  partition,  and  reach  nearly  *®p*^"' 
to  the  lower  border. 

One  or  two  filaments  are  likewise  furnished  by  the  nerve  to  the  and  to 
mucous  membrane  on  the  outer  wall  of  the  nasal  fossa  ;  these  ex-  ""*®*"  ^^"• 
tend  as  low  as  the  inferior  spongy  bone. 

TeBXIXAL  branches  of    the  internal  maxillary  artery.      The  Branches  of 

branches  of  the  artery  in  the  spheno-maxillary  fossa,  which  have  not  internal 
been  examined,  are  tlie  superior  palatine,  naso-palatine,  pterygo-  JJJJjSJ^ 
palatine,  and  vidian. 

The  superior  or  descending  palatine  is  the  largest  branch,  and  palatine 
accompanies  the  large  palatine  nerve  through  the  canal,  and  along  "™"ch ; 
the  roof  of  the  mouth  ;  it  anastomoses  behind  the  incisor  teeth  with 
its  fellow,  and  with  a  branch  through  the  incisor  foramen.  Tliis 
artery  supplies  offsets  to  the  soft  palate  and  tonsil  through  the 
other  palatine  canals,  and  some  twigs  are  furnished  to  the  lining 
membrane  of  the  nose.  In  the  roof  of  the  mouth  the  mucous  mem- 
brane, glands,  and  gums,  receive  their  vessels  from  it. 

The  nasal  or  spheno-palatine  artery  enters  the  nose  through  the  na»i 
spheno-palatine  foramen,  and  divides  into  branches  : — Some  of  these   '^    ^' 
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are  distributed  on  the  spongy  bones,  and  the  outer  wall  of  the  nasal 
fossa,  and  supply  offsets  to  the  posterior  ethmoidal  cells.     One  long 

one  to  Hep-  branch,  artery  of  the  septum  (art.  nnso  palatind),  runs  on  the  parti- 
tion between  the  nasal  fossw  to  the  incisor  foramen,  through  which 
it  anastomoses  with  the  superior  palatine  in  the  roof  of  the  mouth  ; 
this  branch  accompanies  the  naso-palatine  nerve,  and  covers  the 
septum  with  numerous  ramifications. 

pterygo-  rpjjp  pterygo-palatine  is  a  very  small  branch  which,  passing  back- 

tranch;  wards  through  the  canal  of  the  same  name,  is  distributed  to  the 
lining  membrane  of  the  pharynx. 

\i(lian  The  vidian  or  pterygoid  branch  is  contained  in  the  vidian  canal 

with  the  ner>'e  of  the  same  name,  and  ends  on  the  mucous  mem- 
brane of  the  Eustachian  tube  and  the  upper  part  of  the  pharynx. 

other  nasal  Some  small  nasal  arteries  are  furnished  to  the  roof  of  the  nasal 
fossa  by  the  posterior  ethmoidal  branch  of  the  ophthalmic  (p.  46). 
Also  the  anteror  ethmoidal  (internal  nasal,  p.  46),  enters  the  cavity 
with  the  nasal  nerve,  and  ramifies  in  the  lining  membrane  of  the 
fore  part  of  the  nasal  chamber  as  low  as  the  vestibule  ;  a  branch 
passes  to  the  face  between  the  os  nasi  and  the  cartilage,  with  its 
nerve.  Other  offsets  from  the  facial  artery  supply  the  nose  near  the 
nostril. 

Veinrt ;  Veins.  T\\e  veins  accompanpng  the  tenninal  branches  of  the  in- 

ternal maxillary  artery  unite  in  the  spheno-m axillary  fossa  in  the 

aivej)iar  alveolar  plexus.  Into  this  venous  intercommunication  offsets  are 
received  from  the  pterygoid  plexus  and  the  infraorbital  vein ; 
and  from  it  a  large  trunk  (anterior  internal  maxillary)  is  directed 
forwards  below  the  malar  bone  to  join  the  facial  vein  (p.  28). 
Beneath  the  mucous  membrane  of  the  nose  the  veins  have  a  plexi- 
form  arrangement,  as  before  said. 

Facial  nerve.        FACIAL  NERVE  IN  THE  TEMPORAL  BONE  (fig.  35).     This  nCFVe  winds 

through  the  petrous  part  of  the  temporal  bone  ;  and  it  is  followed 
witli  difficulty  in  consequence  of  the  extreme  density  of  the  bone, 
and  the  absence  of  marks  on  the  surface  to  indicate  its  position. 
To  render  this  dissection  easier,  the  student  should  be  provided  with 
a  temporal  bone,  in  which  the  course  of  the  facial  nerve  and  the 
cavity  of  the  tympanum  are  displayed. 
Djgsertion         Dissection.  The  examination  of  the  nerve  is  to  be  beinin  at  the 

oi  Ti^rvG  in 

the  bone,  stylo-mastoid  foramen,  and  to  be  carried  forwards  from  that  point. 
With  this  view,  the  side  of  the  skull  should  be  sawn  through  ver- 
tically between  the  meatus  extemus  and  the  anterior  border  of  the 
mastoid  process,  so  as  to  open  the  posterior  end  of  the  aqueduct 
of  Fallopius.  The  nerve  will  be  then  seen  entering  deeply  into  the 
substance  of  the  temporal  bone  ;  and  it  can  be  followed  by  cutting 
away  with  the  bone  forceps  all  the  bone  projecting  above  it.  In 
this  last  step  the  cavity  of  the  tjTiipanum  will  be  more  or  less 
opened,  and  the  chain  of  bones  in  it  laid  bare. 

^^i^  The  nerve  is  to  be  traced  onwards  along  the  inner  side  of  the 

tympanum,  till  it  becomes  enlarged,  and  bends  suddenly  inwards 
to  the  meatus  auditorius  intemus.  The  surrounding  bone  is  to  be 
removed  from  that  enlargement  so  as  to  allow  of  the  petrosal  nerves 


genu; 
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being  traced  to  it ;  and  the  mcatiiB  audttorius  is  to  be  laid  open, 
to  see  the  facial  and  auditor}'  nerves  in  (hat  hollow. 

The  course  of  the  chorda  tjTnpani  nerve  (branch   of   the   facial)  o' 
acrose  the  tympanum  will  be  brought  into  sight  by  the  removai  of   ' 
the  central  ear  bone,  the  incue.    This  nerve  may  be  also  followed 
to  the  facial  through  the  wall  of  the  cavity  behind,  aa  well  as  out 
of  the  cavity  in  front. 

The  remaining  branches  of  the  fndal  nerve  in  tlie  bone  are  very  « 
minute,  and  are  not  to  be  seen  except  on  a  fresh  piece  of  the  skull  *" 
which  haa  been  softened  in 

add.    The  student  may  there-  Fig.  3G.* 

fore  omit  the  paragraphs 
niarked  with  an  asterisk,  till 
he  ie  able  to  obtain  a  part  on 
which  a  careful  examination 
can  be  made. 

The/acial  nerte  (fig.  35,  ') 

is  received  into  the  internal 

auditory  meatus,  and  entering 

the  aqueduct  of  rallopius  at 

the   bottom  of   that  hollow, 

is  conducted  ihrough  the  tem- 
poral  bone  to  the  st,vlo-mas- 

toid  foramen    and    the   face 

(p.  36).     In    its  serpentine 

couise  through  the  bone,  the 

nerve   is   first   directed  out- 

varda  to  the  inner  wall  of 

the  tympanum  :  at  that  spot 

it  bends  backwards,  and  is 

■narked     by     a    gangliform 

irelling  (intumcscentiaganglifonuis),  to  which  several  small  n 

we  united.    From  this  swelling  the  nerve  is  continued  through  tlie  "" 

arched  aqueduct,  to  the  aperture  of  exit  from  the  bone. 
The  braache»  of  the  nerve  in  the  bone  serve  chiefly  to  connect  it 

with  other  nerves  ;  but  one  supplies  the  ton^^ue,  and  another  the 

(tapedius  muscle. 
"  Comuctiag  branches  communicate  with  the  andit'iry  and  glosso-  Ui 

pharyngeal  ner>-ca  ;    and  with  two  trunks  (superior  and  inferior  ^|j 

maxillary)  of  the  fifth  nerve. 
'  Union  leilh  the  aadibtnj  nerre.     In  the  bottom  of  tho  meatus  lo 

the  facial  and  auditory  nerves  are  connected  by  one  or  two  minute 

filaments. 
'  Coniuetiag  braachti  of  Ihf  gangliform  enlargtmenl.   The  swelling  u 

of  the  facial  nerve  receives  three  small  twn'gs.    One  in  front  is  tlie  [J 

large tuperfieial  jiflroial nerve- (vidian);  another  is  the  small  luper-  mi 

/ieial  petrotal'  of  the  tympanic  nerve  ;  and  tho  third  ia  the  external 


*  Nerreii  joining  the 
%  liugc  BDiicrficia!  pct..^ —      ~.   .  ^.. 
asre.     4.  Bxleinol  Ba]>er£cial  petrowl. 


cnt  of  the  fiicinl  nerve,      I,     Facial   nerve, 
e — It  -  iiB^rtiQL^i]  petrosal  fmm  Jacobsnn'i 
).  Chorda  tympsni  ol  the  facial. 
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mperficial  petrosal^  *,  which  is  derived  from  the  sympathetic  on  the 
middle  meningeal  artery. 

^  The  branch  of  the  stapedius  muscle  arises  at  the  back  of  the 
tympanum,  and  reaches  its  muscle  by  a  special  canal. 

Chorda  tympani.  This  long  but  slender  branch  of  the  facial  nerve 
crosses  the  tympanum,  and  ends  in  the  tongue.  Arising  about  a 
quarter  of  an  inch  from  the  stylo-mastoid  foramen,  it  enters  the 
tympanum  below  the  pyramid.  In  the  cavity  (fig.  35, '),  the  nerv^e 
is  directed  forwards  across  the  handle  of  the  malleus  and  the  mem- 
brana  tympani  to  the  Glaserian  fissure,  or  to  an  aperture  on  the 
inner  side,  through  which  it  leaves  the  tympanum.  AlS  it  issues  from 
the  cavity  it  emits  a  small  branch  to  the  laxator  tjrmpani  muscle  (?). 

Outside  the  skull  the  chorda  tympani  joins  the  gustatory  nerve, 
and  continues  along  it  to  the  submaxillar^'  ganglion  and  the  tongue 
(p.  98). 

The  AUDITORY  NERVE  will  be  learnt  with  the  ear.  Entering  the 
auditory  meatus  with  the  facial  it  divides  into  two  parts,  of  which 
one  belongs  to  the  cochlea,  and  the  other  to  the  vestibule. 

Otic  ganglion.  At  this  stage  of  the  dissection  there  is  little  to 
be  seen  of  the  ganglion,  but  the  student  should  keep  in  mind  that 
it  is  one  of  the  things  to  be  examined  in  a  fresh  part.  Its  situation 
is  on  the  inner  aspect  of  the  inferior  maxillary  nerve,  close  to  the 
base  of  the  skull,  and  it  must  therefore  be  sought  on  the  inner  side 
of  that  nerve-trunk. 

Dissection  (fig.  36).  Putting  the  part  in  the  same  position  as  for  the 
examination  of  Meckel's  ganglion,  the  dissector  should  define  the 
Eustachian  tube  and  the  muscles  of  the  palate,  and  then  take  away 
the  levator  palati  and  that  tube,  using  much  care  in  removing  the 
last.  When  some  loose  areolar  tissue  has  been  cleared  away  the 
internal  pterygoid  muscle  (6)  comes  into  view,  with  the  trunk  of  the 
inferior  maxillary  nerve  above  it ;  and  a  branch  (internal  pterygoid,') 
descending  from  that  nerve  to  the  muscle.  If  the  nerve  to  the 
pterygoid  be  taken  as  a  guide,  it  will  lead  to  the  ganglion. 

To  complete  the  dissection,  saw  vertically  through  the  petrous 
part  of  the  temporal  bone,  near  the  inner  wall  of  the  tympanum,  the 
bone  being  supported  whilst  it  is  divided.  Taking  off  some  mem- 
brane which  covers  the  ganglion,  the  student  may  follow  backwards 
a  small  branch  to  the  tensor  tympani  muscle  ;  but  he  should  open 
the  small  tube  that  contains  the  muscle,  by  entering  it  below  through 
the  carotid  canal.  Above  this  small  branch  there  is  said  to  b© 
another  minute  nerve  (small  superficial  petrosal),  which  issues  from 
the  skull,  and  joins  the  back  of  the  ganglion.  A  small  twig  is  to 
be  sought  from  the  front  of  the  ganglion  to  the  tensor  palati 
muscle  ;  and  one,  near  the  same  spot,  to  join  the  sympathetic  nerve 
on  the  large  meningeal  artery. 

The  OTIC  GANGLION  (gang,  auriculare,  Arnold,  fig.  36,)  is  a  small 

reddish  body,  which  is  situate  on  the  inner  surface  of  the  inferior 

inferio*r  ^     maxillary  nerve  close  to  the  skull,  and  surrounds  the  origin  of  the 

»*^^^^ii^*^-     nerve  to  the  internal  pterygoid  muscle.    By  its  inner  euiface  the 

ganglion  is  in  contact  with  the  Eustachian  tube,  and  at  a  little 
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distance,  behind,  lies  the  large  meningeal  artery.    In  this  ganglion,  stmctuift 
as  in  the  others  connected  with  the  fiftli  nerve,  filaments  from  motor, 
sensory,  and  ^tnpathetic  nerves  are  blended.    Some  twigs  arc  fur- 
nished by  it  to  muacleH. 

Conntcling  hrtmehtt — rood,  Tlie  ganglion  is  joined  by  a  fasciculus  Bnini-he» 
from  the  motor  part  of  the  inferior  maxillary  nerve,  and  is  closely  ^^^    " 


mited  with  the    branch  of   that  nerve  to    the  internal    pterygoid 
iniscle,  thus  receiving  two  of  its  roots,  niotor  and  sensory,  from  the 
fifth  nerve.     Its  connection  with  the  sympathetic  is  established  by  nynjM. 
I  twig  from  tlie  plexus  on  the  large  meningeal  artcry.f  tteilu. 

Braneha  to  muecUi.  Two  muscles  receive  their  nerves  from  the  OUier 
otic  ganglion,  viz.  teneor  tympani  and  circumfleius  palatl.   The  nerve  e^''"* 
to  the  tauor  tympam,  ',  is  directed  backwards,  and  enters  the  bony  diukIh. 
Mnal  containing  tliat  muscle.     The  hranck  for  the  circamflseiu,  ', 
Hiring   from  the  front  of    the  gangUon,  may  be  supposed  to    be 
derived  from  the  internal  pterygoid  nerve. 

TTie  nerve  of  the  iattrml  pUnjgoid  muide,  ',  arises  from  the  inner  Nerve  of 
■de  of  the  inferior  maxillary  nerve  near  the   Bkull,  and  penetrates  p'tnjgoid. 
the  deep  surface  of  the  muscle.     This  branch  is  joined  by  a  fosciculua 
from  the  motor  root  of  the  fifth  nerve. 

DirtcUoa*.  The  remainder  of  the  ptery go-maxillary  region  of  the  iHnctJoni. 
kft  side  may  be  now  examined. 

'  Inner  viev  of  tbe  otic  ganglion,  a.  Tensor  tjmpani  maacle.  b.  Internal 
jtejgoid  mucle  with  its  nerra  entering  it.  c.  Kxtemal  carotid  artai?  with 
t^  QUpatlietic  on  it.  1.  Otic  ganglion.  2.  Branch  of  JacobBon's  nerve. 
I- Serre  Id  IcnioT  tjinpuiL  4.  Chorda  tympsiii  joining  guitatoi?.  fi.  Merre 
**  pfJBoidetu  inlenini.     S.  Nerve  of  tensor  palati.     7.  Aoiiculo-temporal 

t  I'wtlwr,  tbe  pnglion  ii  laid  to  be  eoaneded  with  tbe  tjmionic  nerve 
ll^  Um  glMeo-pho^geal)  bj  meona  of  tbe  Bmall  •uperficiol  petroul  nerve,  2, 
fi^  the  posteiior  part. 
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Directions.  Tlie  tongue  and  larjmx  are  to  remain  connected  with 
each  other  whilst  the  student  learns  the  general  form  and  structure 
of  the  tongue. 

Dissection,  Tlie  ends  of  the  extrinsic  hngual  muscles  that  have 
heen  detached  on  the  right  side  may  be  shortened,  but  enough  of 
each  should  be  left  to  trace  it  afterwards  into  tlie  substance  of  the 
tongue. 

The  TONGUE  occupies  the  floor  of  the  mouth,  and  is  rather  flattened, 
with  the  larger  end  turned  backwards.  It  is  free  over  the  greater 
part  of  its  surface  ;  but  at  the  back,  and  at  the  posterior  two  thirds 
of  tlie  under  surface,  it  gives  attachment  to  the  muscles  and  the 
mucous  membrane  which  fix  it  to  the  parts  around. 

The  tip  of  the  tongue  (apex)  touches  the  incisor  teeth.  The 
base,  which  looks  towards  the  pharj'nx,  is  attached  to  the  hyoid 
bone,  and  is  connected  likewise  with  the  epiglottis  by  three  folds  of 
mucous  membrane — a  central  and  two  lateral. 

The  ui)per  surface  or  dorsum  is  somewhat  convex,  and  is  received 
into  the  hollow  of  the  roof  of  the  mouth  ;  along  the  anterior  two 
thirds  it  is  divided  into  two  equal  halves  by  a  median  groove,  which 
ends  behind  in  a  hollow  named  foramen  caicum.  This  surface  is 
covered  with  papillae  over  the  anterior  two  thirds  ;  but  is  smoother 
at  the  posterior  third,  though  even  here  the  surface  is  irregular  in 
consequence  of  projecting  mucous  glands  and  follicles.  Tlie  under 
surface,  free  only  in  part,  gives  attachment  to  the  mucous  mem- 
brane, and  to  the  different  lingual  muscles  connected  with  the  hyoid 
bone  and  the  jaw  ;  and  in  front  of  those  muscles  is  a  fold  of  the 
mucous  membrane  named  frtenum  linguae. 

The  borders  of  the  tongue  are  thick  and  round  at  the  base  of  the 
organ,  where  they  are  marked  by  vertical  ridges  and  furrows ;  but 
gradually  become  thinner  near  the  tip. 

Papilla.  On  the  dorsum  of  the  tongue  are  the  following  kinds 
of  papilla? ;  the  conical  and  filiform,  the  fungiform,  and  the  circum- 
vallate. 

The  conical  and  filiform  papillae  are  the  numerous  small  projec- 
tions, like  the  villi  on  the  mucous  membrane  of  the  small  intestine, 
which  cover  the  anterior  two  thirds  of  the  dorsum  of  the  tongue. 
Some  of  the  papillaj  (conical)  are  wider  at  their  attached  than  at 
thrive  free  ends  ;  and  these  are  most  developed  over  the  central  part 
of  the  tongue.  Others  become  longer  (filiform),  especially  towards 
the  sides  of  the  tongue.  These  papillae  are  furnished  with  minuter 
papilla?,  and  are  provided  at  the  tip  with  hair-like  processes  of  the 
epithelium.  Towards  their  limit  beliind,  as  well  as  on  the  side  of 
the  tongue,  they  have  a  linear  arrangement. 

"VXie  fungiform  papillsc  are  less  numerous  but  larger  liianthepre- 
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ceding  set,  amongst  which  they  are  scattered.    They  are  wider  at  mostly  at 
the  free  end  than  at  the  part  fixed   to  the  tongue,  and  project  aui^; 
beyond  the  other  set ;  they  are  situate  mostly  at  the  tip  and  sides 
of  the  tongue.    They  are  covered  with  small  simple  papillse. 

The  circumvallate  or  caliciform  are  fewer  in  number  and  larger  caiiciform 
than  the  others,  and  are  placed  at  the  junction  of  the  two  anterior  ^^^  ">^t  of 
with  the  posterior  third  of  the  tongue  :  their  number  varies  from     "^** 
eight  to  ten.    These  papillce  extend  across  the  tongue  in  a  line  form ; 
resembling  the  letter  V  with  the  point  turned  backwards.     Each 
papilla  consists  of  a  central  truncated  stem  of  a  conical  form,  which 
is  surrounded  by  a  fold  of  the  mucous  membrane  ;  its  wider  end 
or  base  projects  above  the  surface,  whilst  the  apex  is  attached  to 
the  tongue.     Both  the  papilla  and  the  surrounding  fold  are  fur- 
nished with  smaller  secondary  papillad. 

Minute  simple  papillas  exist  behind  the  caliciform  kind,  and  on  otiier 
the  under  surface  of  the  free  portion  of  the  tongue  ;  but  they  are  i**!"^*"* 
not  observed  till  the  epithelium  is  removed. 

Taste  buds.    Around  each  circumvallate  papilla  is  a  circle  of  Tiurte  imdM, 
small  peculiar  bodies,  which  are  covered  by  the  epithelium :  each  "*^ 
is  like  a  small  carafe  in  shape,  the  base  resting  on  the  corium. 
They  are  formed  of  elongated   epithelium-like  cells,  of  which  the  giwtiitive 
central,  resembling  olfactorial  cells,  are  supposed  to  be  connected  ^^^*^ 
with  the  nerve  of  taste. 

A  small  collection  of  similar  bodies  occupies  the  back  of  the 
tongue,  on  each  side,  just  in  front  of  the  anterior  pillar  of  the  fauces. 

Structure  of  the  PapillcB.    The  simple  papillaB  are  constructed  like  stnu-turc 
those  of  the  skin,  viz.  of  a  projecting  cone  of  membrane,  which  is  ^''^  i*i"^''- 
covered  by  epithelium,  and  filled  with  a  loop  of  capillaries,  and  a         '  *  *^' 
nerve. 

Tlie  other  compound  forms  of  the  papilla)  may  be  said  to  be  pro-  of  eou»- 
duced  by  outgrowths  from  the  simple  kind.  Thus  smaller  papillary  i*^""*^ 
eminences  spring  from  the  common  cone  of  limiting  membrane  ; 
and  each  has  its  separate  investment  of  epithelium,  by  which  the 
brush-like  appearance  on  the  surface  is  produced.  From  the  plexus 
of  capillary  vessels  in  the  interior  of  the  cone  a  looped  offset  is 
furnished  to  each  smaller  papillary  projection.  The  central  nerve 
sends  offsets  to  the  different  subdivisions  of  the  papilla,  on  some 
of  which  end-bulbs  may  bo  recognised. 

Structure.     The  tongue  consists  of   two  symmetrical  halves  Parts  f«mn<i 
separated  by  a  fibrous  layer  in  the  middle  line.     Each  half  is  made  *"  *""^'"'^'' 
up  of  muscular  fibres  with  interspersed  fat ;  and  entering  it  are  the 
lingual  vessels  and  nerves.    The  tongue  is  enveloped  by  the  mucous 
membrane ;    and  a  special  fibrous  layer  attaches  it  to  the  hyoid 
bone. 

Dissection,  To  define  the  septum,  and  the  membrane  attaching  the  i>eii„e 
tongue  to  the  hyoid  bone,  the  tongue  is  to  be  placed  on  its  dorsum  ;  «''i't"«» ; 
and,  the  remains  of  the  right  mylo-  and  genio-hyoideus  having  been 
removed,  the  genio-hyo-glossi  muscles  are  to  be  cleaned,  and  drawn 
from  one  another  along  the  middle  line.    After  separating  those 
muscles,  except  for  an  inch  in  front,  and  cutting  across  their  inter- 
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communicating  fibres,  tlie  edge  of  the  septum  will  appear.  By 
tracing  the  hinder  fibres  of  tlie  genio-hyo-glossus  muscle  towards 
the  08  hyoides,  the  hyo-glossal  membrane  will  be  arrived  at. 

Outside  that  triangular  muscle  in  the  middle  line  is  the  longitu- 
dinal bundle  of  tlie  inferior  lingualis,  which  will  be  better  seen 
subsequently. 

Fibrous  tissue.  Along  the  middle  line  of  the  tongue  is  placed  a 
tliin  lamina  of  tliis  tissue,  forming  a  septum :  the  root  of  the 
tongue  is  attached  by  another  fibrous  structure,  the  hyo-glossal 
membrane  ;  and  covering  the  greater  part  of  the  organ  is  a  sub- 
mucous layer  of  the  same  tissue. 

Septum.  This  structure  forms  a  vertical  partition  between  tlie  two 
halves  of  the  tongue  (fig.  37,  "),  and  extends  from  the  base  to  the 
apex.  It  is  thicker  posteriorly  than  anteriorly,  and  is  connected 
behind  with  the  hyo-glossal  membrane.  To  each  side  the  transverse 
muscle  is  connected.  Its  disposition  may  be  better  seen  subse- 
quently on  a  vertical  section.  In  some  instances  a  small  fibro- 
cartilage,  about  a  quarter  of  an  mcli  deep  and  long,  exists  at  the 
back  of  the  septum. 

Tlie  hyo-glossal  membrane  is  a  thin  but  strong  fibrous  lamina,  which 
attaches  the  root  of  the  tongue  to  the  upper  border  of  the  body  of 
the  hyoid  bone.  On  its  under  or  anterior  surface  some  of  the  hinder 
fibres  of  the  genio-hyo-glossi  are  inserted,  as  if  this  was  their  aponeu- 
rosis to  attach  them  to  tlie  os  hyoides. 

The  sub-mucous  fibrous  or  aponeiu-otic  «<ra/wm  of  the  tongue  investH 
the  organ,  and  is  continued  into  the  sheaths  of  the  muscles.  Over 
the  posterior  third  of  the  dorsum  its  strength  is  greater  than  else- 
where ;  and  in  front  of  the  epiglottis  it  forms  bands  in  the  folds 
of  the  mucous  membrane  in  that  situation.  Into  it  are  inserted  the 
muscular  fibres  which  end  on  the  surface  of  the  tongue. 

Muscles.  Each  half  of  the  tongue  is  made  up  of  extrinsic  and 
intrinsic  muscles.  The  former  or  external  are  distinguished  by 
having  only  their  termination  in  the  tongue  ;  and  the  latter  or  in- 
ternal, by  ha^nng  both  origin  and  insertion  within  the  organ — ^that 
is  to  say,  springing  from  one  part  and  ending  at  anotlier. 

The  extrinsic  rnuscles  (fig.  37)  are  the  following  :  palato  and 
stylo-glossus,  hyo  and  genio-hyo-glossus,  and  pharyngeo-glossus. 
Only  the  lingual  endings  of  these  are  now  to  be  looked  to. 

Dissection.  After  the  tongue  has  been  finuly  fastened  on  its  left 
side,  the  extrinsic  muscles  may  be  dissected  on  the  right  half.  Three 
of  these  muscles,  viz.  palato,  d,  stylo,  B,  and  hyo-glossus,  c,  come 
together  to  the  side  of  the  tongue,  at  the  junction  of  the  middle  and 
posterior  third  ;  and,  to  follow  their  radiating  fibres  forwards,  it 
will  be  necessary  to  remove  from  the  dorsum,  between  them  and  tbe 
tip,  a  thin  layer  consisting  of  the  mucous  membrane  and  fleshy 
fibres  of  the  upper  lingualis.  Beneath  the  tip  a  junction  between  the 
stylo-glossus  muscles  of  opposite  sides  is  to  be  traced. 

The  piece  of  the  constrictor  muscle,  o,  which  is  attached  to  the 
tongue,  and  the  ending  of  the  genio-hyo-glossus,  will  come  into  tow 
on  the  division  of  the  hyo-glossus. 
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Only  the  two  parts  of  the  hyo-gloBsns  (hasio  and  cerato-gloasus,  of  ibonUro- 
p.  95),  which  arise  from  the  l)ody  and  great  wing  of  the  hyoid  bone,  sl*""*. 
are  referred  to  above.  To  lay  bare  the  third  part,  or  the  chondro- 
glossua,  F,  which  is  a  small  muRculor  slip  attached  to  the  small  comu 
of  the  08  hyoides,  turn  upwards  the  doraum  of  the  tongue,  and  feel 
ioT  the  small  comu  of  the  hyoid  bone  tlirougb  the  mucous  membrane. 
Then  remove  the  mucoua  membrane  in  front  of  the  comu,  and  the 
fibres  of  the  muscle  radiating  forwards  will  be  visible. 

The  palato  and  ilylo-gh»iii»  muscles,  D  and  B,  are  partly  com-  Coirbinsii 
bined  at  their  attachment  to  the  lateral  part  of  the  tongue,  and  J^^  '" 
form,  together  with  the  following  muscle,  an  expanuon  over  the  giosaia: 
Ulterior  two  thirds  of  tlie  doraum  be- 
neath the  supei£cial  lingualis.    In  this 
stratum   tlie   fibres  radiate  from  the 
point  of  contact  of  the  muaclea  with 
the  tongue — some  passing  almost  liori- 
lontally  inwards  to    the  middle,  and 
others  obliquely  forwards  to  the  tip 
of  the  organ. 

A  great  portion  of  the  iti/lo-glosmit  is 
directed  along  the  aide  of  tlie  tongue  ; 
utd  some  fibres  are  incUned  to  tlie 
under  surface  in  front  of  the  hyo- 
gloaauB,  to  join  those  of  the  opposite 
iQDKle  beneath  the  tip. 

Ht/o^iottUD.  The  two  superficial 
puts  of  the  muscle  (basio-  and  cerato- 
gloaaUH,  c,  p.  96)  enter  the  undtr 
■orface  of  the  tongue,  between  the 
■tylo-gloBBus  and  the  lingualiH.  After 
entering  that  surface  by  sepurate 
bimdles,  they  ore  bent  round  the  mar- 
gin, and  fonn,  with  tlie  two  preceding  muscles,  o  stratum  on  the 
dorsum  of  the  tongue. 

The  tliird  part  of  the  muscle,  or  the  chondro-gloitiu,  r,  is  distinct  ""Jt^  P*"*. 
from  the  rest.     About  two  or  tliree  lines  wide  nt  its  origin  from  the  gioHsuH, 
root  of  the  small  tornu,  and  from  port  of  the  body  of  the  ob  hyoides,  origin, 
the  muscle  enters  beneath  the  upper  lin({ualis,  and  passes  obliquely  emiing  in 
inwards  over  the  posterior  tlnrd  of  the  doraum,  to  blend  with  the  '^''"■W™- 
byo-gloaana. 

Giritx  of  the  tongue.    The  musclea  above  described,  together  witli  Mmmiiar 
the  superficial  linguolis,  constitute  a  cortical  layer  of  oblique  and  tongiMs!' 
longitudinal   fibres,  wliich  covers  the  tongue,  except  below  where 
■ODie  muscles  are  placed,  and  resembles  "  a  slipper   turned   upside 
down."     This  stratum  is  pierced  by  deeper  fibres. 

The  gmia-hyo-glouiii  (fi)f.  38,  *)  enters   the  tongue  vertically  on  Ammjie- 
tbe  side  of  the  septum,  and  perforates  the  cortical  covering  to  end  ^n'^T,|," 

'Kmclea oD  the anrface of  Uie  loDgue.  «.  Snper^ciallingDaliB.  a.  Stylo- 
SlMna.  c.  HTO-glonni.  d.  FaUto-glrvus.  r.  ChoDdn>.gt<nbiu.  o.  Pba- 
fii(to-|l(Maiu.      H.  Septum  liognn  (i^lai). 
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in  the  submocous  tisaue.    In  the  tongue  the  fihres  spread  like  the 
rays  of  a  fan  from  apex  to  baae,  and  are  collected  into  bundles  as 
lupotkrior  they  pass  through  the  transveraalia.    The  most  posterior  fibres  end 
UbtM.  ^^  u^Q  hyo-glossal  membrane  and  tlie  hyoid  bone  ;  and  a  slip  is 

prolonged  to  them,  beneath  the  hyo-glosaus,  from  the  upper  con- 
strictor of  the  pharynx.    A  vertical  section  et  a  future  stage  will 
show  the  radiation  of  its  fibres. 
Coii«trietor       The  pharyngto-glouui  (gloBSO-phaiyngeus),  or  the  fibres  of  the 
tuBKite.         tipper  couBtrictor  attached  to  the  side  of  the  tongue,  psssea  ainongat 
iiowend*     fibres  of  the  hyo-glosmis,  and  is  continued  with  tlie  transreree 

muscle  to  the  septum, 
intriniic  The  intrintic  mutcUa  (fig.  38)  are  three  in  number  in  eacli  half 

lunscio.       pj  jjjg  tdDgug^  -y-yi,,,  tronsvcraalis,  with  a  superior  and  an  inferior 

lingualis. 

Ftmtiiiow        DUiection.  To  complete  the  preparation  of  the  inferior  lingualia 

on  the  right  side,  the  fibres  of  the  stylo-gloesus  covering  it  in  front, 

and  those  of  the  genio-hyo-glousus 

Fig.  38."  over   it    behind,    are     to    be     cut 

B  through. 

The  superior  lingualis  (fig-  37,*) 
may  be  shown,  on  the  left  wde, 
by  taking  the  thin  mucous  mem- 
brane from  the  upper  surf  ace  from 
tip  to  base. 

The  transverBalia  (fig.  38,")  may 

be  laid  here  on  the  riglit  side,  by 

cutting  away  on  the  upper  enr- 

face  the  stratum  of  the  extrinsic 

muBcles  already  seen  ;  and  by  removing  on  the  lower  surface,  the 

inferior  lingualis  and  the  genio-hyo-gloHauB. 

The  nerves  of  tlie  tongue  are  to  be  dissected  on  the  left  half  at 
well  as  the  part  will  admit ;  but  a  recent  specimen  would  be 
required  to  follow  them  satisfactorily. 

The  tmngveraalU  muscle  (fig.  38,  *-')  forms  a  horizontal  layer  in 

^"  the  substance  of  tie  tongue  from  hose  to  apex.    The  fibres  are 

attached  internally  to  the  side  of  tlie  septum,  and  are  directed 

thence  outwards,  the  posterior  being  soniewhat  curved,  to  their 

insertion  into  tlie  side  of  the  tongue. 

Its  fibres  are  collected  into  flattened  bundles,  so  as  to  allow  the 
passage  between  them  of  the  ascending  fibres  of  the  genio-hyo- 
glo„u.. 

Action.  By  the  contraction  of  the  fibres  of  the  two  muscles  th'e 
tongue  ia  made  noirower  and  rounder,  and  is  increased  in  length. 

Tlie  tu2>erior  lingualit  (fig.  37,  *,  noto-glosaus  of  Zaglas)  la  a  very 
thin  layer  of  oblique  and  longitudinal  fibres  close  beneath  the  sub- 
mucous tiaaue  on  the  dorsum  of  the  tongue.  Its  lihres  arise  froui 
the  frienum  epiglottidia,  and  from  the  fibrous  tissue  along  the 
middle  line  ;  from  this  attachment  they  are  directed  obliquely  out- 
*  IntriDBic  musdea  of  the  tongue,  l.  Qenio-hjio-glceiiuB.  b.  Septum  llngnw, 
0.  TiBosTsisalia.     d.  Inferior  luigualia  (Za^LuJ. 
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wards,  the  anterior  becoming  longitudinal,  to  the  margin  of  the  Eniing. 
tongue,  at  which  they  end  in  the  fascia. 

Action.  Both  muscles  tend  to  shorten  the  tongue  :  and  they  will  Um. 
bend  the  point  back  and  up. 

The  inferior  UnguaUs  (fig.  38,  ^)  is  much  stronger  than  the  pre-  ^^^  ^"* 
ceding,   and  is   placed  under  the  tongue,  between   tlie  hyo  and 
genio-hyo-glossus.    The  muscle  arises  posteriorly  from  the  fascia  at  Origin. 
the  root  of  the  tongue  ;  and  the  fibres  are  collected  into  a  roundish 
bundle  :  from  its  attached  surface  fasciculi  are  continued  vertically  ^^^"8' 
upwards  tlux)ugh  the  transverse  fibres  to  the  dorsum  ;  and  at  the 
anterior  third  of  the  tongue,  where  the  muscle  is  overlaid  by  the 
stylo-glossus,  some  of  the  fibres  are  applied  to  that  muscle  and 
distributed  with  it. 

Action,  Like  the  upper  hngualis  this  muscle  shortens  tlie  tongue,  Uae. 
and  bends  the  point  down  and  back. 

Tlie  mucous  membrane  is  a  continuation  of  that  lining  tlie  mouth,  Mucous 
and  is  provided  with  a  laminar  epithelium.     It  partly  invests  the  its  epitbe*  * 
tongue,  and  is  reflected  off  at  different  points  in  the  form  of  folds  ""™* 
(p.  148).     At  the  epiglottis  are  three  small  glosso-epiglottid  folds,  *'ol*l»» 
connecting  this  body  to  the  root  of  the  tongue ;  tlic  central  one  of 
these  is  called  the  fraenum  of  the  epiglottis.     Like  the  membrane 
of  the  mouth,  it  is  furnished  with   numerous  glands,  and  some 
follicles. 

The  follicles  are  depressions  of  the  mucous  membrane,  which  are  Follicles, 
Kirrounded  by  closed  capsules  in   the  submucous  tissue,  like  the 
arrangement  in  the  tonsil :  they  occupy  the  dorsum  of  the  tongue 
between  the  papillae  circumvallata;  and  the  epiglottis,  where  they 
form  a  stratum,  close  beneath  the  mucous  membrane. 

The  glands  (hngnal)  are  racemose  or  compound  in  structure,  and  glands 
fiiiDilar  to  those  of  the  lips  and  cheek,  and  are  placed  beneath  the  *  **  • 
mucous  membrane  on  the  dorsum  of  the  tongue  behind  the  papillaj 
vallatas.  A  few  are  found  in  front  of  the  circumvallate  papilla?, 
where  they  project  into  the  muscular  substance.  Some  of  their 
ducts  open  on  the  surface  ;  others  into  the  hollows  around  the 
vaUate  papilla;,  or  into  the  foramen  csecum  and  the  depressions  of 
tlie  follicles. 

Opposite  the  papillae  vallatae,  at  the  margin  of  the  tongue,  is  a  glands  at 
wnall  cluster  of  submucous  glands.     Under  the  tip  of  the  tongue,  ^^^^^  beneath 
on  each  side  of  the  frsenum,  is  another  elongated  collection  of  the  tip. 
same  kind  of  glands  imbedded  in  the  muscular  fibres,  from  which 
•everal  ducts  issue. 

Nerves.  There  are  three  ner\^es  on  the  under  surface  of  each  ^J^^^  ^"*'" 
^alf  of  the  tongue,  viz.  the  gustatory,  the  hypoglossal,   and  the  sources, 
^aso-pharyngeal  (fig.  23). 

The  gustatory  nerve  gives  upwards  filaments  to  the  muscular  sub-  gw»tatory, 
*^ce,  and  to  the  two  smallest  sets  of  papillte,  conical  and  fungi- 
^f^n  ;  it  joins  also  the  hypo-glossal  nerve. 

"XTie  hypo-glossal  nerve  is  spent  in  long  slender  offsets  to  the  iiyi»o-gJoa- 
^^%cular  substance  of  the  tongue.  ***  * 

*llie  glosso-pharyngeal  nerve  divides  under  the  hyo-glossus  into  JjjJ^^, 
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two  branches  : — One  tunis  to  the  dorsum,  and  ramiiieB  in  the  niucou8 
membrane  behind  the  foramen  cujcum.  The  other  passes  beneath 
the  side  of  the  tongue,  and  ends  in  branches  for  the  muscular  sub- 
stance ;  it  supplies  the  papillie  circumvallatte,  as  well  as  the  mucous 
membrane  covering  the  lateral  part  of  the  tongue. 
Arteries  nnd  Vesskls.  The  arteries  are  derived  cliiefly  from  the  lingual  of  each 
side  ;  these,  together  with  the  veins,  have  been  examined  (p.  97). 
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DISSECTION  OF  THE  LARYNX. 

Tlic  LARYNX  is  the  upper  dilated  part  of  tlie  air  tube,  in  which 
the  voice  is  produced.  It  is  constructed  of  several  cartilages  united 
together  by  ligamentous  bands ;  of  muscles  for  the  movement  of 
the  cartilages  ;  and  of  vessels  and  nerves.  The  whole  is  lined  by 
mucous  membrane. 

Dissection,  Tlie  tongue  may  be  removed  from  the  larynx  by 
cutting  through  its  root,  but  this  is  to  be  done  without  injuring  the 
epiglottis. 

If  the  student  learns  the  larj-ngeal  cartilages  before  he  begins 
the  dissection  of  the  larynx,  he  will  obtain  more  knowledge  from 
the  study  of  this  Section. 

Occupying  the  middle  line  of  the  neck,  the  larynx  is  placed  in 
front  of  the  pharynx,  and  between  the  carotid  vessels.  It  is  pyrami- 
dal in  form.  Tlie  base  is  turned  upwards,  and  is  attached  to  the 
hyoid  bone  ;  and  the  apex  is  continuous  with  the  trachea. 

In  lengtl)  it  measures  in  man  one  inch  and  a  half;  in  width  at 
the  top  o^e  inch  and  a  quarter,  and  at  the  lower  end  one  inch. 

The  front  is  prominent  along  the  middle  line  of  the  neck  ;  and 
the  posterior  surface  is  covered  by  the  mucous  membrane  of  the 
phar}'nx.  The  larj-nx  is  very  moveable,  and  during  deglutition  is 
elevated  and  depressed  by  the  different  extrinsic  muscles. 

Muscles.  Commonly  ^ve  pair  and  one  single  muscle  are  de- 
scribed in  the  larynx.  Three  are  outside  the  cartilages,  and  the  rest 
are  more  or  less  concealed  by  the  thyroid  cartilage. 

Directions,  On  one  side  of  tlie  larynx,  say  the  right,  the  muscles 
may  be  dissected,  and  on  the  opposite  side  the  nerves  and  vessels ; 
and  those  superficial  muscles  are  to  be  first  learnt,  which  do  not 
re(jiiire  the  cartilages  to  be  cut. 

Dissection,  The  larynx  being  extended  and  fastened  with  pins, 
the  dissector  may  clear  away  from  the  os  hyoides  and  the  thyroid 
cartilage  the  following  extrinsic  muscles,  viz.  constrictor,  sterno- 
hyoid, stemo-tliyroid,  and  thyro-hyoid. 

In  front,  between  the  thyroid  and  cricoid  cartilages,  one  of  the 
three  small  external  muscles, — crico- thyroid  (fig.  39),  will  be  recog- 
nised. 

The  other  two  external  muscles  (fig.  40)  are  situate  at  the  pos- 
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terior  aspect  of  the  larynx  :  to  denude  tliem  it  will  be  necesHtiry  to 
turn  over  the  larynx,  and  to  remove  the  niufoua  membrane  covering 
it.  On  the  back  of  the  cricoid  cartilage  the  dissector  will  find  the 
ciico-niytwnoideuB  posticus  muscle  ;  and  above  it,  on  the  back  of 
the  arytenoid  cartilages,  the  aryteenoid  muscle  will  appear. 

The  CBico-THVRolDErs  idVBCLE  (fig.  39, ')  is  triangular  in  form,  c, 
and  is  separated  by  an  interval  from  the  one  on  tlie  oppoMte  aide.  It  '" 
aritei  from  flie  front  and  the  laternl  part  of  the  cricoid  cartilage  ;  Oi 


Fig.  39.* 


Fig.  W.t 


tod  its  fibres  ascend  to  be  inserted  into  the   lower  cornii,  and  the  IniertJon. 
lower  border  of  the  thyroid  cartilage  as  farforwards  as  a  i[uarter  of 
m  inch  from  the  middle  line  ;  also,  for  a  short  distance  (a  line), 
into  the  inner  surface  of  that  cartilage.    The  muscle  rests  on  the 
crico-thyroid  membrane,  iuid  is   concealed  by  the  stemo-thyroid 

AetioB,  It  approaches  the  thyroid  to  the  cricoid  cartilage,  making  Vx. 
longer  the  distance  between  the  thyroid  and  the  ary  t«noid  cartilages ; 
ud  tightens  indirectly  the  vocal  cords. 

The  CRICO-ABYT^MOIDEUS  POSTICUS  MUSCLE  (fig.  40,  '^)  lies  on  the  Crti-MrjUi- 
P<i«terior  surface  of  the  cricoid  cartilage.     lis  orujin  is   from  the  jlj^',^™,, 
^presaion  on  the  side  of  the  vertical  ridge   at  the  back  of   tliat  i>  '>n  b>i-k 
**tiUge.    From  this  origin  the  fibres  are  directed  outwards,  and  conuiig*. 
••*  htrled  into  a  projection  at  the  outer  ado  of  the  base  of  the 
•Ttenoid  cartilage. 
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Action.  It  rotates  the  arytaenoid  cartilage,  tiiniing  out  the  lateral 
projection  at  the  base,  and  enlarges  the  interval  between  the  carti- 
lages. At  the  same  time  the  upper  orifice  of  the  larynx  is  widened 
by  the  separation  from  each  other  of  its  lateral  boundaries. 

MusculuB  keraiO'CricoideuB  (Merkel).  This  is  a  small  fleshy  slip 
which  is  occasionally  seen  below  and  close  to  the  preceding  muscle  ; 
it  arises  from  the  cricoid  cartilage,  and  is  inserted  into  the  back  of 
the  lower  comu  of  the  thyroid  cartilage.  ▼ 

The  ARYTiENoiDEUS  is  a  single  muscle  in  the  middle  line  (fig.  40,  ■), 
and  is  placed  on  the  posterior  surface  of  the  arytaenoid  cartilages  : 
it  possesses  two  sets  of  fibres,  superficial  and  deep,  with  different 
directions.  The  deep  fibres.  B,  are  transverse,  and  are  inserted  into 
the  outer  border  and  tlie  posterior  surface  of  each  cartilage  ;  they 
close  the  interval  between  the  cartilages.  The  superficial  fibres.  A, 
consist  of  two  oblique  fasciculi,  which  cross  like  the  parts  of  the 
letter  X,  each  passing  from  the  base  of  one  cartilage  to  the  apex  of 
the  other  :  a  few  of  these  fibres  are  continued  beyond  the  cartilage 
to  join  the  thyro-arytaenoid  muscle  and  the  depressor  of  the  epi- 
glottis. 

Action.  Tlie  muscle  causes  the  small  ar}'ta?noid  cartilages  to  glide 
towards  one  another,  and  diminishes  much,  or  may  close  the  rima 
glottidis. 

Acting  with  the  depressors  of  the  epiglottis  it  will  assist  in 
shutting  the  upper  orifice  of  the  larj  nx. 

Dissection.  The  remaming  muscles  and  the  vocal  apparatus  would 
be  learnt  better  on  a  fresh  larynx,  if  this  can  be  obtained.  To  bring 
into  view  the  muscles,  whicli  are  concealed  by  the  thyroid  cartilage 
(fig.  41),  it  will  be  necessary  to  remove  the  right  half  of  the  carti- 
lage, by  cutting  tlu-ough  it  a  quarter  of  an  uicli  fi'om  the  middle 
line,  after  its  lower  conm  has  been  detached  from  the  cricoid.  By 
dividing  next  the  crico-thyroid  membrane  attached  to  the  lower 
edge,  and  the  thyro-hyoid  ligament  connected  with  the  upper  mai^gin, 
the  loose  piece  will  come  away  on  separating  the  subjacent  areolar 
tissue  from  it. 

By  the  removal  of  some  areolar  tissue,  the  dissector  will  define 
inferiorly  the  lateral  crico-ar}i;anioid  muscle ;  above  it,  the  tliyro- 
arytajnoideus  muscle  ;  and  still  higher,  the  thin  muscular  fibres 
(depressor  of  the  epiglottis)  in  the  fold  of  mucous  membrane 
between  the  epiglottis  and  tlie  arj-taenoid  cartilage.  On  cleaning 
the  fibres  of  the  thyro-arytaenoideus  near  the  front  of  the  larynx, 
the  top  of  the  sacculus  laryngis  with  its  small  glands  will  appear 
above  the  fleshy  fibres. 

The  CRico-AR'iT^NOiDEUS  LATERALIS  (fig.  41  ')  IS  a  small 
lengthened  band,  which  arises  from  the  upper  border  of  the  cricoid 
cartilage  at  the  lateral  aspect ;  its  fibres  are  directed  backwards  to 
be  inserted  into  a  projection  on  the  outer  side  of  the  base  of  the 
aryt«enoid  cartilage,  and  into  the  contiguous  part  of  the  enter  sur- 
face. 

This  muscle  is  concealed  by  the  crico-thyroideus,  and  its  upper 
border  is  contiguous  to  the  succeeding  muscle. 


ISTEBSAL  LAETNOEAL  MUSCLES. 
Aclioit.  Botating  tlie  arytenoid  cartilage  by  moving  inwnrda  the  uae. 


;,  it  replaces  tlie  cartilage 
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projection  on  the  outer  nide  of  the 
after  this  has  been  everted  by  tli 
may   also   approach  the  one 
Tocal  cord  to  tlic  other,  and 
■o  narrow  the  glottis. 

The     THVBO-ABYTSSOIDEl-S 

icrsCLE  (fig.  41)  extends  from 

the  thyroid  to  the  arylienoid 

cartilage ;  it  is  thick  below, 

bat  tliin  and  expanded  above. 

The   mnscle  ariteg  from  the 

thyroid   cartilage     near    the 

middle    line,  for    about    the 

lower  half  of  the  depth,  and 

from  the   crico-tiiyroid    Jign- 

ment.       The    fibres    are    di- 

re<:ted  backwards  with  dif- 
ferent    inclinations  ;  —  Tlie 

external,*,  ascend  noinewlmt 

and    are    initrled    inio    tlie 

opper  part  of  ttie  outer  sur- 
face of  the  arytenoid  carti- 
lage,   and     blend    with    the 

depressor   of   the   epi^^lottin. 

The  internal  and  lower  librea, 

■,  are  transverse,  and  fonii  n 

thicic   bnndle,    which    Ib    I'n- 

aerUd  into  the  fore   part   of 

the  base  of  that  cartilage,  and 

into  the  outer  ourface. 

By  its  outer  surface   the 

muscle  is  in  contact  with  the 

thyroid  cartilage  ;  and  the  inner  surface  rests  o 

and  on  the  ventricle  of  the  larynx  and  the  pouch 

Action.  It  moves  forward   tlie   aiytaenoid  cartilage  towards  the  u»eoii 
thyroid,  and  relasea  the  vocal  conl.    By  a  thin  band  of  fibres  oloiig 
the  upper  edge  the  rima  gloltidiH  can  be  narrowed,  and  the  vocal 
cord  pat  into  the  vocnh^ing  position. 

The    DEPRKSSOii    OF   TilK    El'tOLOTTia    (fig.   41,  *   thyro-arytn'uo-  Depresi 
epiglottideus)  is  a  thin  muHCiilor  layer  by  the   side  of  the  u|iper  'I'^oli 
opening  of  the  larynx.      Its  fibres  arue  posteriorly  from  the  front  of  nrigiii. 
the  arytenoid  cartilage,  some  being  continuous  below  with  fibres  <if 
the  arytenoid  and  tliyro-atytienoid  nmscles  ;    and  anteriorly  by  a 
niiTOW  slip  from  the  thyroid  cartilage  near  the  middle  line.     From 
those    attachments    the    fibres   turn   upwurda  with  very   ditfereut 

"  View  of  iho  iolemal  mnsclES  of  the  lutjnii.    1 .  Crico-thyroidcus  dctnclieit. 
I  Ciico-Biyl«noiilcus  posticUK.     3.  Crico-arytanoiileiu  iBtemUa.      i.  Tliyn>- 
■ '     I,  Buper6cial  part.     6.  Dopr(»«r  of  tho  epiglotUs.     6.  Tliyio- 
L     8.  Deeii  or  tnmTene  part  of  tbjra.acyta:nui<lena. 
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Insertion,  directions,  and  are  inserted  into  the  border  of  the  epiglottis  on  the 
same  side.  The  strength  of  the  muscle  varies  much  in  different 
bodies. 

Some  of  the  lower  fibres  of  the  muscle,  which  cover  the  top  of 
the  laryngeal  pouch,  have  been  described  by  Mr.  Hilton  as  a  sepa- 
rate muscle  with  the  name  arytano-epiglottidetia  inferior. 

Action,  By  tlie  contraction  of  the  fibres,  the  tip  of  the  arytienoid 
cartilage  will  be  moved  forwards  and  inwards,  and  the  epiglottis 
will  be  lowered  over  the  orifice  of  the  larynx, 
on  saccuiufl.      The  fibres  of  tlie  muscles  which  are  spread  over  the  sacculus  will 
compress  it,  and  assist  in  the  expulsion  of  the  contents. 

Parts  inside  the  larynx.  The  parts  more  immediately  concerned 
in  the  production  of  the  voice  are,  the  vocal  cords,  the  glottis,  and 
the  ventricle  of  tlie  larynx  and  its  pouch ;  these  are  placed  within, 
and  are  protected  by  the  laryngeal  cartilages. 

Dissection,  For  the  purpose  of  displaying  the  vocal  apparatus,  let 
the  tube  of  the  larynx  be  divided  along  the  posterior  part,  as  in 
fig.  42  ;  and  in  cutting  through  the  ar^'taenoid  muscle,  let  the  in- 
cision be  rather  to  the  right  of  the  middle  line,  so  as  to  avoid  the 
nerves  entering  it. 

On  looking  into  the  larynx  a  hollow  (ventricle)  will  appear  on 
each  side;  and  bounding  the  ventricle  above  and  below  are  the 
whitish  bands  of  the  vocal  cords. 

If  a  probe  be  passed  into  that  hollow,  it  will  enter  a  small  pouch 
(sacculus  laryngis)  by  an  aperture  in  the  anterior  and  upper  part. 
Tlie  dissector  should  fill  the  sacculus  on  the  left  side  by  introducing 
a  small  bit  of  cotton  wool  into  it. 

Tlie  laryngeal  «/?ace  reaches  from  the  epiglottis  to  the  lower  border 
of  the  cricoid  cartilage.  It  opens  above  into  the  pharynx,  and  below 
into  the  trachea ;  and  in  the  intermediate  portion  are  lodged  the 
parts  producing  voice. 

Tlie  upper  orifice  of  the  larynx  (fig.  29,  ^)  will  be  evident  on 
placing  in  contact  the  cut  surfaces.  It  is  triangular  in  shape,  with 
the  base  in  front  and  the  apex  behind,  and  its  sides  are  sloped 
obliquely  do\^Tiwards  in  the  antero-posterior  direction.  Its  boun- 
SL*  ^**'^^^"  daries  arc, — the  epiglottis  in  front,  the  ar3rt«noid  muscle  and  carti- 
lages behind,  and  the  arytaeno-epiglottidean  fold  of  mucous  mem- 
brane on  each  side.  This  aperture  is  closed  by  the  epiglottis  darings 
deglutition. 

The  lower  opening,  limited  by  the  inferior  edge  of  the  cricoid  car- 
tilage, is  circular  in  form,  and  is  of  tlie  same  size  as  that  cartilage. 
The  laryngeal  cavity  is  much  reduced  in  size  within  the  thyroid 
cartilage  by  the  vocal  cords,  and  is  dilated  above  and  below  them  for 
the  purpose  of  allowing  their  free  vibration.  Tlie  lower  dilatation 
may  be  seen  to  be  as  large  as  the  ring  of  the  cricoid  ;  and  the 
upper,  much  smaller,  corresponds  with  the  ventricles  of  the  larynx. 
Above  the  upper  bulge  the  wall  of  the  lar^Tix  slants  up  to  thf 
epiglottis. 

The  glottis  or  rima  glotiidis,  is  the  interval  between  the  lowe 
vocal  cords  (fig.  44) ;  it  is  placed  on  a  level  with  the  base  of  tfa 
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aiyt«enoid  cartilage,  and  is  the   narrowest  part  of  the  laryngeal 
cavity. 

Its  sides  are  constructed  partly  of  ligament  and  partly  of  carti-  j?»«tnio- 
lage  : — ^thas,  for  about  the  two  anterior  tliirds  is  the  elastic  vocal 
cord  (fig.  42,  ®),  whilst  at  the  posterior  third  is  the  smooth  inner 
surface  of  the  arytaenoid  cartilage,  E.  Behind  it  is  bounded  by  the 
arytaenoid  muscle ;  and  in  front  by  the  thyroid  cartilage  and  the 
attachments  of  the  vocal  cords. 

The  size  of  the  interval  differs  in  the  two  sexes.     In  the  male  it  8ize  differs. 
measures  from  before  back  nearly  an  inch  (less  a  line),  and  across 
at  the  base,  when  dilated,  about  a  third  of  the  other  measurement. 
In  the  female  the  dimensions  will  be  less  by  two  or  three  lines. 

Alterations  in  the  size  and  form  affect  the  interval  where  it  is  changes 
bounded  by  the  cartilages,  as  well  as  where  it  is  limited  by  the  ^^  **^» 
ligaments.     In  the  former  part,  the  changes  are  occasioned  by  the  in  two  wa}-s. 
movements  of  the  arytaenoid  cartilages  ;  but  in  the  latter  they  are 
due  to  the  lengthening  and  shortening  of  the  bands. 

In  the  state  of  rest  it  is  a  narrow  fissure  which  is  enlarged  a  Form  in 
little  behind  and  rounded  ;   but  when  dilated  it  is  triangular  in  "^'* 
form,  like  the  upper  orifice,  though  its  base  is  turned  backwards  to 
the  arytaenoid  muscle.    In  the  living  body  the  fissure  is  larger  in  Action  of 
inspiration  than  in   expiration.    The  muscles  too   are  constantly     ®°^'"^®*» 
producing  alterations  in  the  fissure,  some  acting  more  immediately 
on  the  cartilages  as  dilators  and   contractors  of  the  base  ;    and 
others  altering  the  state  of  the  ligaments,— elongating  and  shorten-  on  sides, 
ing  the  sides. 

The  base  is  enlarged,  and  the  interval  rendered  triangular  by  the  on  base. 
posterior  crico-arytaenoid  ;  and  is  diminished  by  the  arytaenoid,  and 
the  lateral  crico-arytaenoid.    And  the  ligamentous  sides  are  elon- 
gated and  made  tense  by  the  crico-thyroidei ;  but  are  shortened  by 
the  thyro-arytaenoidei. 

The  ventricle  of  the  larynx  (fig.  42,  ^)  is  best  seen  on  the  left  Ventricle. 
side.     It  is  the  oval  hollow  between  the  vocal  cords,  whose  upper 
margin  is  semilunar,  and  the  lower  straight.     It  is  lined  by  the  Situation. 
mucous  membrane,  and  on  the  outer  surface  are  the  fibres  of  the 
thyTO-ar3rtaenoid  muscle.     In  the  antenor  end  is  the  aperture  into 
the  laryngeal  pouch. 

The  laryngeal  pouch  (sacculus  larj-ngis)  (fig.  42,  ^),  has  been  laid  Pouch  of 
hare  pertly  on  the  right  side  by  the  removal  of  the  half  of  the  ^"^*- 
thyroid  cajtilage  (p.  166),  but  it  will  be  seen  again  in  the  subsequent 
dissection  for  the  vocal  cords. 

It  is  a  small  membranous  sac,  half  an  inch  deep  and  cylindrical  Form  and 
in  form,  which  projects  upwards  between  the  upper  vocal  cord  and  i'***^^'**"- 
the  thyroid  slip  of  the  depressor  of  the  epiglottis,  and  reaches  some- 
times as  high  as  the  upper  border  of  the  thyroid  cartilage.     Its 
cavity  conmiunicates  with  the  front  of  the  ventricle  by  a  somewhat 
narrow  aperture.    On  the  outer  surface  are  numerous  small  glands,  Surround- 
whose  ducts  are  transmitted  through  the  coats  of  the  sac  to  the  ^  ^^'^^ 
inside.    Small  nerves  are  distributed  over  the  top.     Its  upper  part 
is  covered  by  the  muscular  slip  before  referred  to. 
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DISSECTION  OP  THE  LARTNS. 

Duetclion.  The  general  nhape  and  position  of  tlie  vocal  cords  are 
evident  on  tlie  left  half  of  the  laiyiigeal  tube,  but  to  ehow  more 
fully  the  nature  of  the  lower  cord,  put  the  cut  surfncea  in  contact, 
and  detach  on  the  right  side  tie  crico-arytfenoideus  lateralis  from 
its  cartilages.  Bemove  in  like  manner  the  thyro-arj'ttcrioideus, 
raising  it  from  before  lincl^ 
By  the  removal  of  the  last 
muscle  a  fibrous  membrane 
crico-thyroid  (fig.  44, ')  comes 
I  view,  and  its  upper  free 
)  edge  will  be  perceived  to 
constitute  the  inferior  or  true 
vocal  cord.  Whilst  taking 
away  the  thyro-arytienoidenfl, 
the  ventricle  and  the  sacculus 
laryngis,  which  are  formed 
chiefly  by  mucous  iiiembraue, 
will  disappear. 

Tlie    vocal     cordt     or     the 
thi/ro-ari/latioid  ligametttg, 

(tig.  4^),  are  two  bands  on 
cacli  side,  which  are  extended 
from  the  angle  of  the  thyroid 
to  the  aryt«noid  cartilage, — ■ 
one  foriiiiiig  the  upper,  the 
other  the  lower  margin  of 
the  ventricle. 

The  upptr  ligament  (falsa 
vocol  cord,  fig.  42,  ^)  is  semi- 
lunar in  fonn,  oud  is  much 
weultcr  than  the  other.  It 
is  fixed  in  front  to  the  angle 
of  tlie  thyroid  cartilage,  near 
the  attachment  of  the  epi- 
glottis ;  and  behind  to  the  outer  surface  of  the  arytwnoid  cartilage. 
Tliia  ligament  consists  mostly  of  white  fibrous  tissue,  which  is  con- 
tiniioiin  with  that  in  the  orytieno-epiglottidean  fold  of  mucous 
membrane. 

The  inferior  lujamtnl  (chorda  vocalis,  fig.  42,  ^)  is  attached  in 
front  to  the  ongle  of  the  thyroid  cartilage,  about  half  way  down 
below  the  notch  ;  the  ligament  is  directed  backwards,  nnd  is  in- 
serted into  the  anterior  prominence  at  tlie  base  of  the  arytwnoid 
cartilage.  It  is  about  seven  lines  long  in  man,  and  two  less  in  the 
woman.  Internally  this  band  is  covered  by  thin  mucous  membrane, 
»■  and  projects  towards  its  fellow  into  the  cavity  of  tlic  larjnx, — the 
interval  between  it  and  the  opposite  one  being  the  glottis.     Ex- 

•  Vocal  apparatos,  on  a  vrrticil  section  of  Ihe  laiyni.  a.  Ventricle  of  llie 
laryni.  B.  True  vocal  conl.  C.  FalBo  Tooal  cord  n,  Saccolua  laijngis. 
E.  Arytjenoid  curtilage.  1.  Crioniil  cartilage,  a.  Thyroid  cartilage.  B.  Epi- 
glottis.    I.  Crico-thjroid   lijament.     L.  Thjro-hjoid  ligament. 
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ternally  it  is  connected  with  the  thyro-arytaenoid  muscle.    And  in- 

feriorly  it  is  continuous  with  the  crico-thyroid  ligament,  K,    The 

edge  that  bounds  the  ventricle  is  straight  and  well  defined,   and 

▼ibratee  to  produce  sounds.     The   ligament  is  composed  of  fine  Nature. 

elastic  tissue. 

The  mucous  membrane  of  the  larynx  is  continued  from  that  invest-  Mucous 

ing  the   pharynx,    and  is    prolonged  to   the   lungs   through   the  oSrjIix,^ 

trachea.     When     entering    the    larynx    it    is    stretched   between 

the  epiglottis  and  the  tip  of  the  arytaenoid  cartilage,  forming  the 

arytecno-cpiglottid  fold  on  each  side  of  the  laryngeal  orifice  :   at 

this  spot  it  is  very  loose,  and  the  submucous  tissue  abundant.     In  Aminge- 

the  larynx  the  membrane  lines  closely  the  cavity,  sinks  into  the  '"*'"*• 

ventricle,  and  is  prolonged  into  the  laryngeal  pouch.    On  the  tliyro- 

arytaBnoid  ligaments  it  is  very  thin  and  adherent,  allowing  tl^ese  to 

be  visible  through  it. 

In  the  small    part  of  the  larynx  above  the  vocal    cords,  the  Epithelium 

epithelium  is  of  the  laminar  kind,   and  free  from  cilia.     But  a 

columnar  ciliated  epithelium  covers  the  surface  helow  the  level  of  differs  in 

the  superior  cords,  though  it  becomes  flattened  without  cilia  on  the 

cords  :   on  the  epiglottis  it  is  ciliated  in  the  lower  half. 

Numerous  branched  glands  are  connected  with  the  nmcous  mem-  Glands. 

bnne  of  the  larynx ;  and  the  orifices  will  be  seen  on  the  surface, 

especially  at  the  posterior  aspect  of  the  epiglottis.     In  the  edge  of 

the  axytaeno-epiglottidean  fold  there  is  a  little  swelling  occasioned 

by  a  mass  of  subjacent  glands  (aryta>noid)  ;    and  along  the  upper 

Tocal  cord  lies  another  set.    None  exist  over  the  vocal  cords,  but 

ckee  to  those  bands  is  the  collection  of  the  sacculus  laryngis,  which 

hbrieates  the  ventricle  and  the  lower  vocal  cord. 

Dissection  of  nerves  and  vessels.  The  termination  of  the  laryngeal  lJs8«ction 
"'  "^    "        of  iierveB : 

nerves  may  be  dissected  on  the  untouched  side  of  the  larynx.  For 
this  purpose  the  other  half  of  the  thyroid  is  to  be  disarticulated 
from  the  cricoid  cartilage,  care^  being  taken  of  the  recurrent  nerve, 
which  lies  near  the  joint  between  the  two.  The  trachea  and  larynx 
should  be  fastened  down  with  pins  ;  and  after  the  th}Toid  has 
been  drawn  away  from  the  cricoid  cartilage,  the  inferior  laryngeal  inferior, 
nerve  can  be  traced  over  the  side  of  the  latter  cartilage  to  the 
muscles  of  the  larynx,  and  the  mucous  membrane  of  the  pharynx. 

Afterwards  the  superior  laryngeal  is  to  be  found  as  it  pierces  the  superior 
thyro-hyoid  membrane,  and  branches  of  it  are  to  be  followed  to  the  "T^8®*^  • 
mucous  membrane  of  the  larynx  and  pharynx.    Two  communica- 
tioM  are  to  be  looked  for  between  the  laryngeal  nerves ;  one  is 
beneath  the  thyroid  cartilage,  the  other  in  the  mucous  membrane 
<d  the  pharynx. 

An  artery  accompanies  each  nerve,  and  its  offaets  are  to  be  "'  vessels, 
^iaiected  at  the  same  time  as  the  nerve. 

Nerves.    The  nerves  of  the  larynx  are  the  superior  and  inferior  Nerves  are 
luyngeal  branches  of  the  pneumo-gastric  (p.  Ill)  ;  the  former  is  ^""»^"«^- 
distributed  to  the  mucous  membrane,  and  the  latter  mostly  to  the 
muscles. 

The  inferior  laryngeal  nerve  (recurrent),  when  about  to  enter  the  Recurrent 
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larynx,  furnishes  backwards  an  offset  to  the  mucous  membrane  of 
the  pharynx ;  this  joins  filaments  of  the  upper  laryngeal.  Tho 
nerve  passes  finally  beneath  the  ala  of  the  thyroid  cartilage,  and  ends 
in  branches  for  all  the  special  muscles  of  the  larynx,  except  the 
crico-thyroideus.  Its  small  muscular  branches  are  superficial,  but 
that  to  the  arytaenoid  muscle  lies  beneath  the  crico-aryt«enoideu8 
posticus.  Beneath  the  thyroid  cartilage  the  inferior  is  joined  by  a 
long  offset  of  the  upper  laryngeal  nerve. 

The  superior  laryngeal  nei^ve  pierces  the   thyro-hyoid  ligament, 
and  gives  offsets  to  the  mucous  membrane  of  the  phaiynx  ;  it  fur- 
nishes also  a  long  branch  beneath  the  ala  of  the  thjToid  cartilage  to 
joins  recur-   communicate  with    the  recurrent   nerve.      Tlie   trunk    terminates 
'*'"^*  in  many  branches  for  the  supply  of  the  mucous  membrane  : — Some 

of  these  ascend  in  the  arytfeno-epiglottid  fold  to  the  epiglottis,  and 
and  enila  in  the  root  of  the  tongue.  The  others,  wliich  are  the  largest,  descend 
membrane.  ^^  ^^^  inner  side  of  the  ventricular  pouch,  and  supply  the  lining 
membrane  of  the  lar3mx  as  low  as  the  vocal  cords.  One  nerve  of 
this  set  pierces  the  arytenoid  muscle,  and  ends  in  the  mucous 
membrane. 

Vi':ssELS.  The  arteries  of  the  larynx  are  furnished  from  the  8upe« 
rior  and  inferior  thjToid  branches  (p.  70  and  71). 

The  laryngeal  branch  of  the  superior  thyroid  artery  enters  the 
larynx  with  the  superior  laryngeal  nerve,  and  divides  into  ascending 
and  descending  branches  ;  some  of  these  enter  the  muscles,  but  the 
rest  supply  the  epiglottis,  and  the  mucous  membrane  from  the  root 
of  the  tongue  to  the  chorda  vocalis.  Like  the  nerves,  it  unites  with 
the  following  artery  both  beneath  the  ala  of  the  thyroid  cartilage, 
and  in  the  mucous  membrane  of  the  pharynx. 

The  laryngeal  branch  of  the  inferior  thyroid  artery  ascends  on  the 
back  of  the  cricoid  cartilage,  and  ends  in  the  mucous  membrane  of 
the  pharynx  and  the  posterior  muscles  of  the  larynx. 

Some  other  twigs  from  the  superior  thyroid  artery  perforate  the 
crico-thyroid  membrane,  and  ramify  in  the  mucous  lining  of  the 
interior  of  the  larynx  at  the  lower  part. 

Laryngeal  veins,  Tlie  vein  accompanying  the  branch  of  the  supe- 
rior thyroid  artery,  joins  the  internal  jugular  or  the  superior  thyroid 
vein  (p.  79)  ;  and  the  vein  with  the  artery  from  the  inferior  thyroid 
opens  into  the  plexus  of  the  inferior  thyroid  veins  (p.  71). 
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Section  XVII. 


HYOID  BONE,  CARTILAGES  AND  LIGAMENTS   OF  THE 
LARYNX,  AND  STRUCTURE  OF  THE  TRACHEA. 

DiBsection  Dissection.  All  the  muscles  and  the  mucous  membrane  are  to  be 
taken  away  so  as  to  denude  the  hyoid  bone,  the  cartilages  of  the 
larynx,  and  the  epiglottis  ;  but  the  piece  of  membrane  joining  the 
hyoid  bone  to  the  thyroid  cartilage,  and  the  ligament  uniting  one 
cartilage  to  another  on  the  left  side,  should  not  be  destroyed. 
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In  the  arj'tffino-epiglottidean  fold  of  mucous  membrane,  a  small 
cartilaginous  body  (cuneiform)  may  be  recognised  ;  an  oblique 
whitish  projection  indicates  its  position. 

The  hyoid  bone  (os  hyoides)  (fig.  43)  is  situate  between  the  lar3mx  Hyoia  boneu 
and  the  root  of  the  tongue.    Resembling  the  letter  U,  placed  hori-  Form. 
zontally  and  with  the  legs  turned  backwards,  it  offers  for  examina- 
tion a  central  part  or  body,  and  two  lateral  pieces  or  comua  on  each 
side. 

The  body,  G,  is  thin   and  flattened   and  measures  most  in  the  Body  of  the 
transverse  direction.     Convex  in  front,  where  it  is  marked    by  a  ^"®' 
tubercle,  it  presents    an  uneven    surface  for    the    attachment    of 
muscles  ;  whilst  on  the  opposite  aspect  it  is  concave.    To  the  upper 
border  the  fibrous   membrane  (hyo-glossal)  fixing  the  tongue    is 
attached. 

The  comua  are  two  in  number  on  each  side  (large  and  small).  Side  pieces. 
The  large  comu,  H,  continues  the  bone  backwards,  and  is  joined  to  "^^ 
the  body  by  an  intervening  piece  of  cartilage.    The  surfaces  of  this 
comu  look  somewhat  upwards  and  downwards  ;  and  tlie  size  de- 
creases from  before  backwards.    It  ends  posteriorly  in  a  tubercle. 
The  gmall  comu,  or  appendix,  j,  is  directed  upwards  from  the  point  »»*l  small. 
of  union  of  the  great   cornu  with  the  body,  and  is  joined  by  the 
atylo-hyoid  ligament  ;  it  is  seldom  wholly  ossified. 

Cartilages  of  the  Larynx  (fig.  43).  There  are  four  large  carti- 1"  la^-nx 
lages  in  the  larynx,  on  w^hich  the  vocal  cords  are  fixed  and  sup-  fouriarje 
ported,  viz.,  tlie  thyroid,  the  cricoid,  and  the  two  arytenoid.     In 
addition  there  are  some  yellow  fibro-cartilaginous  structures,  viz.,  and  some 
the  epiglottis,  a  capitulum  to  each  ar}'tfenoid  cartilage,  and  a  small  i^i*^*^^~ 
ovalish  piece    (cuneiform)  in  each   arytasno-epiglottidean  fold    of 
macoos  membrane. 

The  thyroid  cartilage,  B,  is  the  largest  of  all  :   it  forms  the  front  Thyroid 
of  the  larj'nx,  and  protects  the  vocal  apparatus  as  with  a  shield.  *^*""**5e 
The  upper  part  of   the  cartilage   is  considerably  wider   than  the  is  convex  iu 
lower,  and  in  consequence  of   this  form  the  larynx    is  somewhat     °  ' 
fannel-shaped.    The  anterior  surface  is  prominent  in  the  middle 
line,  forming  the  subcutaneous  swelling  named  pomum  Adami  ;  but 
the  cartilage  is  concave  behind  at  the  same  spot,  and  gives  attach-  concave 
ment  to  the  epiglottis  and  the  thyro-arytsenoid  muscles  and  liga-      "°  * 
ments.     The  upper  border  is  notched  in  the  centre. 

The  cartilage  consists  of  two  square  halves,  which  are  united  in  Formed  of 
the  middle  line.     Posteriorly  each  half  of  the  cartilage  has  a  thick  ^^  i^aives, 
border,  which  terminates   upwards  and  downwards  in  a  rounded  b^ew  alul 
process  or  comu  (e  and  f).     Both  comua  are  bent  slightly  inwards  :  comua. 
of  the  two,  the  upper,  E,  is  the  longest ;  but  the  lower  one,  p,  is 
thicker  than  the  other,  and  articulates  with  the  cricoid  cartilage. 
The  inner  surface  of  each  half  is  smooth  ;  but  the  outer  is  marked 
by  an  oblique  line  for  the  attachment  of  muscles,  which  extends 
from  a  tubercle  near  tlie  root  of  the  upper  comu,   almost  to  the 
middle  of  the  lower  border. 

The  cricoid  cartilage,  D,  is  stronger  though  smaller  than  the  Cricoid 
thyroid,  and  encircles  the  cavity  of  the  larynx  ;  it  is  partly  con-       ^    ^ 
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cealed  by  the  atiicld-Iike  cartilage,  below  wliich  it  ia  placed.  It  i« 
very  unequal  in  doplli  before  and  beliind, — the  posterior  part  being 
three  timea  lieeper  than  the  anterior,  something  like  n  signet  ring. 
Its  contained  spnce  ia  abont  ns  large  ae  the  fore  finger. 

The  outer  surface  is  roi|gb,  and  gives  attachment  to  muBcIea. 
At  the  back  of  the  cartilage  there  \e  a  flat  and  rather  square  ]iortion, 
whieb  is  marked  by  a  median 
ridge  between  two  conlipious 
muscular  depresMons.  On  each 
side,  immediately  in  front  of  the 
square  part,  is  a  shallow  arti- 
cular mark,  which  receives  the 
lower  comu  of  the  thyroid 
cartilage.  The  inner  surface  ia 
smooth,  and  Is  covered  iiy  mu- 
cous membrane. 

The  lower  border  is  undulat- 
ing, and  is  united  to  the  trachea 
by  fibrons  membrane.  Tlie 
upper  border  ia  nearly  straight 
posteriorly,  opposite  the  deep 
part  of  the  ring  ;  and  this  por- 
tion is  limited  on  each  side  by 
an  articular  mark  for  the  nry- 
tieiioid  cartilage.  In  front  of 
that  spot  the  border  is  eloped 
obliquely  downwards  to  the 
middle  line.  At  the  middle  line 
behind  there  is  a  slight  excava- 
tion in  each  border. 

Tlie  two  anjUeaoid  carlilagtM, 
c.  are  placed  one  on  each  side 
at  the  back  of  the  larynx,  on  the 
upper  border  of  the  cricoid  cartilage.  Each  is  p3Tamidal  in  shape, 
is  about  half  an  inch  in  depth,  and  offers  for  examination  a  base 
and  apex,  and  tliree  surfaces. 

The  base  has  a  slightly  hollowed  surface  l^ehind  for  articnlatioa 
with  the  cricoid  cartilage,  and  is  elongated  in  front  into  a  point 
which  gives  attachment  to  the  vocal  cord.  The  apex  is  directed 
backwaixls  and  somewhat  inwards,  and  is  surmounted  by  the  carti- 
lage of  Santorini. 

The  inner  surface  is  narrow,  especially  altove,  and  flat.  The  outer 
is  wide  and  irregular,  and  on  it  is  a  small  projection  at  the  base, 
wluch  receives  the  insertion  of  some  of  the  muscles.  At  the  poste- 
rior aspect  the  cartilage  is  concave  and  smooth. 

Cartiliujta  of  Santorini.  Attached  to  the  apex  of  each  aiytnnoid 

*  Hjoid  bone  and  the  laryngeal  cartitagm  :  a.  Boilj  of  the  hjind  linin. 
II.  Large  comu.     i.  Small  comu. 

A.  Epiglottis.  B.  Thjroid  cartjlage.  c.  AiytOTieid  cartilage,  d.  Criooid 
citrtila^.     a.  Upper  coma,  and  r.  Loirer  omn  ef  the  thyroid  cartilage. 
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cartilage  is  the  small,  conical,  fibro-cartilage  of  Santorini  (comi- 
culum  capitulum),  which  is  bent  inwards  towards  the  one  of  the 
opposite  side.    The  arytaeno-epiglottidean  fold  is  connected  with  it. 

Chneiform  cartilages.  Two  other  small  fibro-cartilaginous  bodies,  Fibro-carti- 
one  on  each  side,  which  are  contained  in  the  aryta2no-epiglottid  isv?istwrg. 
folds,  have  received  this  name.  Each  is  somewhat  elongated  and 
rounded  in  form,  like  a  grain  of  rice  ;  it  is  situate  obliquely  in  front 
of  the  capitulum  of  the  aryta^noid  cartilage,  and  its  place  in  the 
fold  of.  tlie  mucous  membrane  is  marked  by  a  slight  whitish  pro- 
jection. 

The  epiglottis  (fig.  43,  ^)  is  single,  and  is  the  largest  of  the  pieces  Epiglottis. 
of  yellow  libro-cartilage.  In  form  it  is  cordate  ;  and  it  resembles  a  ^^^  ^^'^ 
leaf,  with  the  stalk  below  and  the  lamina  or  expanded  piece  above. 
Its  position  is  behind  the  tongue,  and  in  front  of  the  orifice  of  the 
larynx.  During  respiration  it  is  placed  vertically ;  but  during  de- 
glutition it  takes  a  horizontal  direction  so  as  to  close  the  opening 
of  the  lar}'nx. 

The  anterior  surface  is  bent  forwards  to  the  tongue,  to  which  it  Sur&ces. 
is  connected  by  three  folds  of  mucous  membrane  ;  and  the  posterior 
surface,  hollowed  laterally,  is  convex  from  above  down.      To  its  ^^^^^' 
sides  the  aryta'no-epiglottid  folds  of  mucous  membrane  are  united.    ^  * 
After  the  mucous  membrane  has  been  removed  from  the  epiglottis  ^^^^  ^°  *'• 
its  substance  will  be  seen  to  be  perforated  by  numerous  spaces, 
which  lodge  mucous  glands. 

Between  tlie  epiglottis  and  the  hyoid  bone  is  a  mass  of  yellowish  ®2Jwl*^ 
fat  with  some  glands  ;  tliis  has  been  sometimes  called  the  epiglot- 
tidean  gland. 

Ligaments  of  the  Larynx.  Tlie  larynx  is  connected  by  extrinsic  Ligaments 

of  tlie 

ligaments  with  the  hyoid  bone  above  and  the  trachea  below.    Other  laryux, 
ligaments  unite  together  the  cartilages,  sometimes  with  joints. 

Union  of  the  larynx  taith  the  hyoid  bone  and  the  trachea.  A  thin  between  on 
loose  elastic  membrane  (thyro-hyoid)  extends  from  the  thyroid  carti-  ^S*^chea. 
lage  to  the  hyoid  bone  ;  and  a  second  membrane  connects  the  cricoid 
cartilage  with  the  trachea. 

The  thyro-hyoid  ligament  (fig.  42,  ^)  is  attached  on  the  one  part  3[^;J^^^'^ 
to  the  upper  border  of  the  thyroid  cartilage  ;  and  on  the  other,  to 
the  upper  border  of  the  hyoid  bone,  at  the  posterior  aspect.    Of 
some  thickness  in  the  centre,  it  gradually  becomes  thinner  towards  Arrange- 
the  sides  ;  and  it  ends  laterally  in  a  rounded  elastic  cord,  which  ^ 
intervenes  between  the  extremity  of  the  hyoid  bone  and  the  upper 
oomu  of  the  thyroid  cartilage. 

The  superior  laryngeal  nerve  and  vessels  perforate  the  ligament,  ^^^' 
and  a  synovial  membrane  is  placed  between  it  and  tlie  posterior 
surface  of  the  hyoid  bone.    In  the  elastic  lateral  cord  of  the  liga- 
ment will  be  found  occasionally  a  small  ossific  nodule  (cartilago 
triticea). 

The  membrane  joining  the  lower  border  of  the  cricoid  cartilage  ^^J^ 
to  the  first  ring  of  the  trachea — crico-tracheal  ligament,  resembles  membrane, 
the  bands  joining  the  rings  of  the  trachea  to  each  other. 

Union  of  the  cricoid  and  thyroid  cartilages.  These  cartilages  are  Between 
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of  the  atlas  ;  and  is  inserted  into  the  basilar  process  of  the  occipital 
hone  between  the  foramen  magnum  and  the  rectus  major,  and  half 
an  inch  from  its  fellow. 

Tlie  anterior  primary  branch  of  the  suboccipital  nerv^e  lies  between 
the  borders  of  this  muscle  and  the  rectus  capitis  lateralis. 

Action.  Its  power  is  very  slight,  but  it  will  help  in  moving 
forwards  the  head. 

Din$ection.  Tlie  small  intertransversales  muscles  will  come  into 
view  when  the  other  muscles  have  been  removed  from  the  front 
and  back  of  the  transverse  processes.  By  tracing  towards  the  spine 
the  anterior  primary  branches  of  the  cervical  nerves,  the  inter- 
transversales will  be  readily  seen  on  tlieir  sides. 

After  the  muscles  and  nerves  have  been  examined,  the  tips  of  the 
conjoined  transverse  processes  may  be  cut  ofE  to  lay  bare  the  verte- 
bral artery. 

The  INTERTKANSVERSE  MUSCLES  are  slender  fleshy  slips  in  the 
inters^als  between  the  transverse  processes.  In  the  neck  there  are 
seven  pairs — the  first  bemg  between  the  atlas  and  axis,  and  the 
last  between  the  lowest  cervical  and  the  first  dorsal  vertebra.  One 
set  is  attached  to  the  anterior,  and  the  other  to  the  posterior  tu- 
bercles on  the  tips  of  the  conjoined  transverse  processes. 

Between  tlie  muscles,  except  in  the  first  two  spaces,  is  the 
anterior  primary  branch  of  a  cervical  nerve  ;  and  beneatli  the 
posterior  muscle  is  the  other  primary  branch  of  the  same  nerve.  In 
the  upper  space  the  posterior  muscle  is  often  wanting :  and  in  the 
lowest  space,  the  muscle  of  the  anterior  set  is  smaller  than  the 
others,  or  it  may  be  absent. 

Action,  By  approximating  the  transverse  processes  these  muscles 
bend  the  spinal  column  laterally. 

Cervical  nerves  at  their  exit  from  the  spinal  canal.  The  trunks  of 
the  cervical  nerves  issue  from  the  spinal  canal  through  the  inter- 
vertebral foramina,  except  the  first  two,  and  bifurcate  into  anterior 
and  posterior  branches. 

The  anterior  jyriman/  branch  passes  outwards  between  the  inter- 
transverse muscles,  and  joins  in  plexuses  with  its  fellows  (p.  72). 

The  posterior  primary  bi-anch  turns  to  the  Back  (p.  394)  beneath 
the  posterior  intertransverse  muscle,  and  the  other  muscles  attached 
to  the  posterior  transverse  processes ;  in  its  course  it  hes  close  to 
the  bone  between  the  ailicular  processes  of  the  vertebra. 

Peculiarities  in  the  first  tiw.    The  first  two  nerves  leave  the  spinaH 
canal  above  the  neural  arches  of  the  atlas  and  axis,  and  divide  at 
the  back  of  the  neck  into  anterior  and  posterior  branches. 

The  anterior  jmjnaj'y  branch  of  the  first  or  suboccipital  nerve  has 
been  examined  (p.  113).  The  anterior  branch  of  the  second  nerve, 
after  perforating  the  membrane  between  the  neural  arches  of  the 
first  and  second  vertebrae,  is  directed  forwards  outside  the  vertebral 
arter}'^,  and  beneath  the  first  pair  of  intertransverse  muscles,  to  join 
the  cervical  plexus. 

Tlie  posterior  primary  branches  of  the  first  two  nerves  are  de- 
scribed in  the  dissection  of  the  Back  (p.  396). 
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The  vertebral  artery  has  been  seen  at  its  origin  in  the  neck  (p.  vertebral 
69)  ;  and  its  termination  is  described  with  the  vessels  of  the  brain.  J^^cai^ 
Entering  usually  the  foramen  in  the  sixth  cervical  vertebra,  the  vertebne. 
artery  ascends  vertically  through  the  corresponding  foramina  in  the 
other  vertebrae.     Finally  the  vessel  turns  backwards  on  the  neural 
arch  of  the  atlas  ;  and.  passing  beneath  the  ligament  joining  that 
vatebra  with  the  os  occipitis,  enters  the  sknll  through  the  foramen 
magnum.    In  its  course  through  the  foramina  the  artery  lies  in  Position  to 
front  of  the  anterior  trunks  of  the  cervical  ner\'e8,  except  those  of  *^®  "enea. 
the  firfift  and  second, — the  former  of  which  crosses  on  the  inner, 
and  the  latter  on  the  outer  side.     The  vessel  is  accompanied  by  a  A  vein,  and 

J  ,  ,  J.  -  , ,  nenes  are 

vem,  and  by  a  plexus  of  nerves  of  the  same  name.  with  it. 

In  the  neck  the  artery  furnishes  small  twigs  to  the  surrounding  Branches. 
mnscles,  the  spinal  canal,  and  the  spinal  cord. 

The  vertebral  vein  begins  by  small  radicles  in  the  occiput,  and  in  Vertebral 
the  muscles  of  the  back  of  the  neck,  and  enters  the  aperture  of  the  ^^"* 
atlas,  where  it  receives  sometimes  a  vein  from  the  skull  through  the 
posterior  condyloid  foramen  of  the  occipital  bone.    Accompanying  g^ds  in 
the  artery,  the  vein  traverses  the  apertures  between  the  transverse  subclavian. 
processes,  and  ends  in  the  subclavian  vein  (p.  71). 

In  its  course  it  is  joined  by  branches  from  the  internal  and  external  Branches. 
spinal  veins  ;  its  other  branches  are  described  at  p.  70. 

The  vertebral  plexus  of  nerves  is  derived  from  the  inferior  cervical  Vertebral 
ganglion  of  the  sympathetic  (p.  116).    It  surrounds  the  artery,  and  uerves.*' 
communicates  with  the  spinal  nerves  as  high  as  the  third  or  fourth. 


Section   XIX. 

LIGAMENT^  OF   THE    VERTEBRAE    AND    CLAVICLE. 

Directions.  On  the  remaining  part  of  the  spine,  the  ligaments  Directions, 
comjecting  the  cervical  vertebrae  to  each  other  and  to  the  occipital 
Iwne  are  to  be  learnt. 

Diuectian,  Disarticulate  the  last  cervical  from  the  first  dorsal  Dissection, 
vertebra.  Then  remove  altogether  the  muscles,  vessels,  nerves,  and 
areolar  tissue  and  fat  from  the  cervical  vertebra.  By  8a\\ang 
through  the  occipital  bone,  so  as  to  leave  only  an  osseous  ring 
Wund  the  foramen  magnum,  the  hgaments  between  the  atlas  and 
«te  occipital  bone  can  be  more  easily  cleaned. 

The  COMMON  LIGAMENTS  attaching  together  the  cers-ical  vertebrae  co„j,non 
weannilar  to  those  uniting  the  vertebraj  in  other  parts  of  the  spine,  Jj^^i^J^^^"^ 
^  an  anterior  and  a  posterior  common  ligament ;  bands  between 
tbe  laminaB  and  spines  ;  capsular  ligaments  and  synovial  membranes 
for  the  articulating  processes ;  and  an  intervertebral  ligament  be- 
tween the  bodies  of  the  bones. 

Directions,  The  common  ligaments  will  be  best  seen  on  the  dorsal  these  de- 
or  lumbar  portion  of  the  spine  where  they  are  more  fully  developed  ;  cijijjj^ere. 
^r  preparation  and  description  will  be  found  at  the  end  of  the 
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tJiorai,  witli  the  description  of  the  ligaments  of  the  spine  (p.  373), 
Should  the  student  esaniine  them  in  the  neck,  to  see  their  difierence 
in  this  region  of  the  spine,  he  should  leave  uncut  tlie  neural  archea 
of  the  tliree  highest  cerricfll  vertebra;,  to  which  apecini  ligflinents 
are  attached. 

SrKC'iAL  i.ioAMEN-rs  unite  the  first  two  cervical  vertehrse  to  each 
other  and  to  the  occipital  hone  :  some  of  these  are  external  to,  and 
others  within  tlie  spinal  canal. 

The  ligammte  oultidt  the  tpinal  canal  arc  tliin  hhrous  membnuicB, 

which  connect  the  bodies  and  arches  of  the  first  two  vertebra;  in 

Pig.  46." 


*i:ii.it»l  front  and  heldnd  ;  ftnd  join  tlie  atlas  with  tlie  occipital  bone  at  the 
same  aspects. 

Capsular  ligaments  surround  the  articular  surfaces  of  all  the 
bones ;  but  these  will  be  examined  more  conv^entI}r  after  the 
spinal  canal  has  been  opened. 

rriur  Union  of  tlie  allag  teilh  theaxii.  The  poiterior  ligament  (tttlo-axoid) 

(tig.  47,  ')  is  a  thin  loose  membrane,  whicb  is  attached  bj  one 
marg^  to  the  neural  arch  of  tlie  atlas,  and  by  the  other  to  the 
corresponding  arch  of  ttie  axis.  Below  the  surface  are  some  deeper 
and  atmnger  fibres.  The  posterior  primary  branch  of  the  second 
nerve  pierces  it. 

ri.>r  Tlie  anterior  Ugamenl  (fig.  46, ')  unites  the  bodies  of  the  first  two 

"""'  vertebra;  in  the  same  manner  as  the  preceding  ligament  Conne^B 
their  arcliea.    It  is  thickest  in  the  middle. 

eiiifrior  Union  of  the  alh»  tBilli  the  occipital  bone.  The  atilerior  ligament 
(occipito-atloid)  (fig.  46,  ')  is  thin  and  wide,  and  passes  from  the 
basilar  process  of  the  occipital  bone,  in  front  of  the  foramen  mag- 
num to  the  body  of  the  atlas.  The  middle  part  of  the  ligament, 
which  is  fixed  to  the  tubercle  on  tlie  front  of  the  atlas,  is  much  the 
thickest.  -,    J 

*  External  liguBents  in  front  between  tLe  atlas  and  oiia  and  the  ocdpital 
^       bone  {Bciurgei7).     1.  Sawn  huilsr  prooeu.    2,  Anterior  ocoipilo-stlud.     $, 
*    -    \Alit<riac  atlo-axoid.     4.  Artttulation  of  the  atticulor  procenea  oat  open. 
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The  potUrior  ligament  (fig'.  47,  ')  ia  fixed  to  the  occipital  bone  mil  pno- 
bebind  the  foramen  mngnum,  and  to  the  neural  arch  of  titc  atlaa.  f^tnlio. 
It  ia  thin  ;  and  at  ita  attochment  to  tlie  atlas  the  vertebral  artery  ('),  "tiuK 


lad  the  posterior  primary  branch   of   the  anboccipital  nerve  pasB 

Tlie  ligamentD  innile  the  tpiiuil  enmd  arc  much  Htronger,  and  Ligamsn 
*ssigtin  retaining  the  akull  in  place  during  the  rotatory  and  nodding  il^o^n' 
movements  of  the  head.    Between  the  occipital  bone  and  tlie  second  "i^b  boi 
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iwtebra  are  three  ligamcnta — a  central,  and  two  lateral  or  clietk  ; 
■ad  the  odontoid  proceag  of  the  axis  ia  fixed  agointit  the  Uody  of 
He  ttlas  by  another  tranaverae  band. 
Dituction.  Suppodng  the  neural  arches  of  the  cervical  vertebrio  Drwi 

*  EitenuJ  ligunenti  behind  betveeii  the  itiat,  axis,  and  the  oecipiMl  "»"< 
hont  — I.   Porterior   occipilo-ntloid  liEtiment.    '  2.*  Poatecior   atlo-aioid.     S. 
Ttrtcbnl  trter7  entering  beneath  the  occipito-atloid  ligamnit. 

+  Internal  ligament  ^ween  occipital  bone  nnd  aiu  (Bonrgerj).     1.  and  2, 
AUachBunta  of  the  ocdpito-akoidean  ligament. . 
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to  bo  removed  except  in  tlie  firat  tliree,  tlie  arches  of  these  vertebnp 
nrc  to  be  anwn  throiigb  close  to  the  articular  processes.  Kextly  the 
ring  of  the  occipital  bone  bounding  posteriorly  the  foramen  mag- 
ntiin  is  to  be  taken  away.  Lastly,  the  student  should  detach  the 
tube  of  dura  mater  from  the  interior  of  the  spinal  canal ;  and,  on 
raising  from  below  the  upper  end  of  the  posterior  common  ligament 
of  the  bodies  of  the  vcrtebrie,  the  ligamenioua  band  between  the 
occipital  bone  and  the  axis  (ocdpito-axoid)  will  come  into  view. 

Union  of  the  occipital  bone  teith  the  ari«.  Tlie  central  ligamatt 
(occipito-ajtoidean)  (6g.  48,  ')  is  a  strong  layer  beneath  the  pos- 
terior common  ligament  of  the  bodies  of  the  vertebrw,  and  is 
rather  triangular  in  form  with  tlie  base  uppennost.  Above  it  is 
attached  to  the  basilar  process  (on  the  cranial  aspect)  near  the 
margin  of  the  foramen  magnum,  extending  as  far  on  each  side  as 
the  insfrtion  of  the  ilieck  ligaments.  From  tliat  spot  it  descends 
over  the  odontoid  process,  and,  becoming  narrower,  is  iiwertcd  into 
the  body  of  the  axis.  Occasionally  a  bursa  is  found  between  it 
and  the  transverse  ligament  of  the  atlas. 

Diiafclion  (Rg.  49).  After  the  removal  of  the  occipito-asoidean 
ligament,  by  cutting  transversely  through  it  above,  and  reflecting 
it,  the  student  should  deiine  a  strong  band,  the  transverse  ligament, 
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which  crosses  the  root  of  tJie  odontoid  process,  and  sends  upwards 
and  downwards  a  slip  to  the  occipital  bone  and  the  axis.  The 
upper  offset  from  the  transverse  ligament  may  be  cut  through 
afterwards  for  the  purpose  of  seeing  the  check  hgaments  whicif 
diverge,  one  on  each  side,  from  the  odontoid  process. 
I  The  lateral  odontoid  or  clieck  ligaments  (fig.  49,  ')  are  two  strong 
bundles  of  fibres,  attached  by  one  end  to  the  side  of  the  head  of 
the  odontoid  process,  and  by  the  other  to  a  depression  on  the  inner 
surface  of  the  condyle  of  the  occipital  bone.  These  ligaments  an 
covered  by  the  occipito-aioidean  band  ;  their  upper  fibres  ore  abort 
and  aimoat  horizontal,  and  the  lower  are  longer  and  oblique. 

*  Int«nuk1  ligBiaants  bstireca  lbs  occiptCal  Ifone  and  the  atlaa  and  aiit 
(Bonrger]').  1,  The  left  cheek  ligament.  2.  The  tramrersa  lieament,  iaaduip 
effieta  npwudi  uid  downvuda.   S.  Cut  ead  of  the  ocdpito-tooidean  it 
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Between  tlie  lateral  band^  is  a  central  odontoid  ligament^  which  With  a  cen- 
connectfl  the  tip  of  the  odontoid   process   to   the   margin   of   the  *"*^  ^"^* 
basilar  process  of  the  occipital  bone. 

Union  of  the  atlas  with  the  axis,    Tlie  transverse  ligament  of  the  To  fix  cnion- 
aUas  (fig.  49,  Or  is  a  flat,  strong,  arched  band  beliind  the  odontoid  the^^l^T"^ 
process,  which  is  attached  on  each  side  to  a   tubercle   below  the 
inner  part  of  the  articular  process.    This  ligament  is  widest  in  the  transverse 
centre  ;  and  at  this  spot  it  has  a  band  of  longitudinal  fibres  con-    ^™^"  ' 
nected  with  the  upper  and  lower  margins  (fig.  49),  so  as  to  produce  uamwi  cru- 
a  cruciform  appearance  :  the  upper  band  is  inserted  into  the  basilar  ^'^f*'™*  * 
process,  and  the  lower,  into  the  body  of  the  second  vertebra.     Its 
surface  towards  the  cord  is  concealed  by  the  occipito-axoid  ligament. 
This  ligament  fixes  the  odontoid  proce*  of  tlie  second  vertebra 
against  the  body  of  the  atlas,  confining  it  in  a  ring  (fig.  50). 

When  the  transverse  and  check  ligaments  have  been  cut  through,  articular 
the  tip  of  the  odontoid  process  will  be  seen  to  have  two  cartilaginous  **    '^'^** 

Fig.  50.* 


^irfaces ;  one  in  front  where  it  touches  the  atlas,  the  other  at  the 

opposite  aspect,  where  it  is  in  contact  with  the  transverse  ligament. 

Two  siftiovial  membranes  faciUtate  the  movements  of  the  odontoid  and  two 

Process,  one  ser\'ing  for  the  joint  between  this  piece  of  bone  and  the  Membranes 

4tla8 ;  and  the  other  for  the  joint  between  it  and  the  transverse 

^gament 

Union  of  the  articular  surfaces.  The  articular  surfaces  of  the  Capsule  and 
^pital  bone  and  atlas  are  surrounded  by  a  capsular  ligament  of 
scattered  fibres,  which  is  strongest  externally  and  in  front.  When 
^  joint  is  opened,  the  condyle  of  the  occipital  bone  will  be  seen 
^  look  somewhat  outwards,  and  the  hollowed  surface  of  the  atlas 
Awards.    A  synovial  membrane  is  present  on  each  side.  8>Tioviai  sac 

The  articular  surfaces  of  the  first  two  vertebra*  are  enclosed  on  to  articular 
**ch  side  by  a  capsule  (fig.  46,  *),  which  is  stronger  in  front  than  *^'^'*ces. 
^^chind.    On  opening  tlie  joint  the  surfaces  of  the  bones  may  be 
perceived  to  be  almost  horizontal.    On  each  side  there  is  a  separate 
^ooee  synovial  membrane. 

Movements   of  the  head.    The  head  can  be  bent  forwards    and  Movementa 
Wkwards :  turned  from  side  to  side — rotation ;  and  inclined  towards  jd/Xof. 
^  shoulder. 

*  Pin*  vertebra  with  the  odontoid  process  removed  htm.  the  socket  formed 
^the  bone  and  the  transverse  ligament.  1.  Transverse  ligament  with  its 
^     cat.     2.  Socket  for  the  odontoid  procets. 
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Nodding  takes  place  in  the  joints  between  the  atlas  and  occipital 
bone,  the  condyles  gliding  forwards  and  backwards.  Wien  the 
head  is  moved  more  freely,  flexion  and  extension  of  the  cervical 
vertebra*  come  into  play. 

Rotation  is  permitted  by  the  several  joints  between  the  atlas  and 
axis.  In  this  movement  the  axis  is  fixed,  and  the  atlas,  bound  to 
it  by  the  transverse  ligament,  moves  to  the  right  and  the  left, 
carrying  the  weight  of  the  head.  Too  great  a  movement  of  the 
face  to  the  side  is  checked  by  the  odontoid  ligament.  Only  part 
of  the  whole  of  the  rotatory  movement  to  one  side  is  obtained  be- 
tween the  atlas  and  axis,  the  rest  being  made  up  by  the  neck. 

Approximation  of  the  head  to  the  shoulder  is  effected  by  the 
neck  movement :  perhaps  a  verj'  slight  degree  of  it  may  be  due 
to  gliding  downwards  of  the  occipital  condyle  of  the  same  side  on 
the  articular  surface  of  the  atlas. 

Sterno-clavicular  Articulation  (fig.  51).  Tlie  articular  surfaces 
are  somewliat  irregular  and  adapted  to  each  other,  with  an  inter- 
mediate fibro-cartilage  ;  and  they  are  retained  in  contact  by  a 
capsular  ligament ;  by  a  band  to  the  first  rib ;  and  by  another 
between  the  ends  of  the  clavicles. 

DisseHion.  For  the  examination  of  the  ligaments  of  the  sterno- 
clavicular articulation,  take  the  piece  of  the  sternum  that  was  set 
aside  for  the  purpose  (p.  121).  If  the  ligaments  have  become  dry, 
tliey  may  l>e  moistened  for  a  short  time.  The  several  ligaments 
will  appear  in  the  situation  indicated  by  their  names,  after  the 
removal  of  some  fibrous  tissue. 

Ccipmlar  ligament  This  is  a  thin  membranous  expansion  (fig. 
51,  *),  which  incases  the  articular  ends  of  the  bones  and  the  fibro- 
cartilage.  It  is  attached  near  the  articular  surface  of  each  bone, 
and  is  tliinner  before  than  behind.  Sometimes  the  stronger  fibres 
in  front  and  at  the  back  are  described  as  separate  ligaments. 

The  interclavicular  ligament  (fig.  51,  ')  extends  above  the  stemnm, 
between  the  ends  of  the  clavicles.  Tlie  fibres  do  not  cross  in  a 
straight  line,  but  dip  into  the  hollow  between  the  collar  bones,  and 
are  connected  with  the  upper  piece  of  the  sternum. 

Tlie  costo-clavicular  ligament  (fig.  51,  *)  is  a  short  strong  band 
of  oblique  fibres  between  the  first  rib  and  the  clavicle.  Inferioriy 
it  is  fixed  to  the  upper  surface  of  the  cartilage  of  the  first  rib, 
and  superiorly  to  a  tubercle  on  the  under  surface  of  the  clavicle 
near  the  sternal  end.  The  subclavius  muscle  is  in  front  of  the 
ligament. 

Sometimes  the  clavicle  touches  the  rib,  and  is  provided  with  an 
articular  surface  and  a  sjTiovial  membrane. 

The  interarticular  fihro-cartilage  (fig.  51,  ')  will  come  into  view 
by  cutting  the  ligaments  before  described,  and  raising  the  clavicle. 
It  is  ovalish  in  form  and  flattened,  but  is  thicker  at  the  circumference 
than  the  centre.  By  its  upper  margin  and  surface  the  cartilage  ia 
united  to  the  head  of  the  clavicle  which  is  embedded  in  it ;  and  by 
the  opposite  surface  and  margin  it  is  inserted  into  the  cartilage  of 
the  first  rib.    At  its  circumference  it  unites  with  the  capsule  of  the 
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jmnt.    Sometimei  there  ia  an  aperture  in  the  centre  of  the  fibro- 
ctjtilage. 

Two  fgnotrial  »ac$  are  present  in  the  articulation,  one  on  each  aide  Two  tj- 
rf  the  fibro-cartilage.     The  aac  in  contact  with  the  sternum  is  looser  ^1^'°^' 
than  Uukt  touching  the  clavicle. 

Monemeat.  The  ioDer  end  of  the  clavicle  can  be  moved  up  and  HoUod, 
down,  and  forwards  and  backwards,  and  the  direction  it  takes  is  'oi"**tl 
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NMite  to  that  of  the  limb  and  the  shoulder.  Thus  when  the 
depreosed  the  sternal  end  of  the  clavicle  ia  raised  ;  and  if 
1  is  elevated,  the  inner  end  of  that  -bone  will  be  lowered, 
the  shoulder  is  farced  back  the  collar  bone  moves  forwards 
atemnm  ;  and  the  inner  end  of  that  bone  will  project  back 
'le  shoulder  is  impeUed  forwards.  The  extent  of  each  move- 
bat  limited,  though  those  forwards  and  upwards  are  the 
and  dislocation  may  ensue  in  any  direction,  except  down- 


*  U^mcntB  of  ths  inner  end  of  the  elancle,  &nd  of  the  rutiUgt  of  the 
tend  rib.  1.  Cftpnle.  2.  Onsto-claTicaUr  ligament.  S.  InterdftTicuUr 
IWat.  4.  Ifigunenti  of  ths  second  rib  with  the  iternain.  S.  Inter- 
^■Rdu  BbnMsitilige  of  woond  rib.     7.  lateruiicalu-  fibro-cvtiiags  of  the 
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MEMBRANES    AND   VESSELS. 

During  the  examination  of  the  membranes,  vessels,  and  nerves, 
the  brain  is  to  be  placed  upside  down,  resting  in  the  coil  of  a  cloth 
which  supports  it  evenly. 

Membranes  of  the  Brain.  The  coverings  of  the  brain  (meninges) 
are  three  in  number,  viz.  dura  mater,  pia  mater,  and  arachnoid 
membrane.  The  dura  mater  is  a  firm  fibrous  investment,  which 
separates  and  supports  pieces  of  the  brain,  and  serves  as  an  endos- 
teum  to  the  bones.  The  pia  mater  is  the  most  internal  layer,  and 
is  very  vascular.  And  the  arachnoid  is  a  thin  serous  sac,  which  is 
situate  between  the  other  two. 

Besides  enveloping  the  brain,  these  membranes  are  prolonged  on 
the  cord  into  the  spinal  canal.  Only  the  cranial  part  of  the  two 
last  will  be  now  noticed.  For  the  description  of  the  cranial  por- 
tion of  the  dura  mater,  see  p.  9. 

The  ARACHNOID  is  a  thin  serous  membrane,  which  lines  the  inner 
surface  of  the  dura  mater,  and  is  reflected  over  the  pia  mater  and 
the  brain.  Around  the  vessels  and  nerves  intervening  between  the 
skull  and  the  brain,  the  membrane  forms  sheaths,  which  extend  a 
short  distance  into  the  several  apertures,  and  become  continnons 
with  the  parietal  or  cranial  portion.  Like  other  serous  membranes, 
it  forms  a  sac  which  contains  a  lubricating  moisture  ;  and  it  con- 
sists of  a  parietal  and  a  visceral  part. 

The  parietal  part  is  inseparably  united  to  the  inner  sur&ce  of 
the  dura  mater,  giving  this  a  smooth  and  polished  surface,  and  is 
continued  over  the  pieces  of  the  fibrous  membrane  projecting 
between  portions  of  the  brain. 

The  visceral  part  covers  the  encephalon  loosely,  especially  at  the 
under  surface  of  the  brain,  and  is  united  to  the  underlying  pia  mater 
by  fibrous  processes  ;  beneath  it  there  is  a  considerable  interval 
(subarachnoid  space).  On  the  upper  or  convex  surface  of  the  great 
brain  the  membrane  passes  from  one  convolution  to  another,  witilioat 
dipping  into  the  intervening  sulci ;  though  it  lines  the  great  median 
fissure  as  low  as  the  extent  of  the  falx.     On  the  lower  smface  of 
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the  cerebrum  there  is  a  large  space  between  it  and  the  centre  of  the  hollow  be- 
brain.    Still  more  posteriorly,  between  the  hemispheres  of  the  little  °**^ 
brain,  there  is  an  interval,  similar  to  that  at  tlie  under  surface  of  gj^te  •** 
the  cerebrum. 

The  tuharachnoid  tpace  or  the  interval  between  the  arachnoid  ^*  *«  the  wib- 
membrane  and  the  pia  mater,  is  larger  in  one  spot  than  another  ;  space, 
and  it  contains  more  or  less  fluid,  which  has  been  named  cerebro- 
spinal.   The  space  is  largest  at  the  under  surface  of  the  great  brain, 
about  its  middle,  and  in  the  fissure  between  the  hemispheres  of  it 
and  the  cerebellum.    Under  the  arachnoid,  at  the  front  of  the  fissure  which  opens 
between  the  halves  of  the  cerebellum,  is  the  aperture  of  the  fourth         "*°* 
ventricle,  by  which  that  cavity  communicates  with  the  subarachnoid 
apace. 

The  PIA  MATER  closely  invests  the  brain,  and  dips  into  the  fissures,  Pia  ma 
as  well  as  into  the  sulci  between  the  convolutions  and  lamina;. 
Besides  covering  the  exterior  of  the  brain,  it  sends  processes  into  sends  pieces 
the  interior  to  supply  vessels  to  the  walls  of  the  enclosed  space  :  {jJJSn  • 
thus,  one  penetrates  into  the  cerebrum  below  the  corpus  callosum, 
and  is  named  velum  interpositum  ;  and  two  vascular  fringes,  which 
project  into  the  fourth  ventricle,  are  known  as  the  choroid  plexuses 
of  that  cavity. 

This  membrane  is  a  network  of  vessels,  and  is  constnicted  of  it  is  a  net- 
the  minute  ramifications  of  the  arteries  and  veins  entering  into,  or  blood- 
isBoing  from  the  cerebral  substance  ;  whilst  the  intervals  between  vessels, 
the  vessels  are  closed  by  fine  areolar  tissue,  so  as  to  form  a  con- 
timioiis  thin  layer.     From  the  under  surface  of  the  membrane 
ptoceed  numerous  fine  vessels  for  the  nutrition  of  the  brain. 

ytutU  and  nerves.  The  arachnoid  membrane  has  but  few  vessels.  Vessels  and 
'Whilst  the  pia  mater  is  composed  almost  entirely  of  vessels.    The  memtomes. 
pia  mater  is  largely  supplied  by  ofEsets  of  some  cranial  nerves,  and 
^y  branches  of  the  sjrmpathetic  which  acccompany  the  vessels  at 
^  base  of  the  brain  (p.  20).    Bochdalek  has  described  branches  to 
^  arachnoid  from  some  cranial  nerves. 

SuBDiviBiONS  OF  THE  ENCEPHALON.  Before  the  description  of  the 
^^teries  is  given,  the  chief  subdivisions  of  the  encephalon  may  be 
^rtly  noticed. 

The  cranial  or  encephalic   mass  of  the  nervous  system  (fig.  59)  ^*"J'  ^' 
consists  of  cerebrum   or   great  brain,  cerebellum  or  small  brain,  mass. 
pOQa,  and  medulla  oblongata.    Each  of  these  parts  has  the  follow- 
^g  Bitaation  and  subdivisions  : — 

The  mednlla  oblongata,  or  the  upper  end  of  the  spinal  cord  (fig.  Upper  part 
^,  a),  ties  in  the  groove  between  the  halves  of  the  small  brain,  co^ 
^  is  divided  into  two  symmetrical  parts  by  a  median  fissure.    To 
^  several  of  the  cranial  nerves  are  united. 

The  pons  Varolii  (fig.  69,  d)  is  situate  in  front  of  the  medulla  Pons  Varolii 
oblongata,  and  is  marked  along  the  middle  by  a  groove,  which 
^ct^  its  separation  into  halves.    Anterior  to  it  are  two  large  and  its 
Pfoceeses  (crura  cerebri,/)  connecting  it  to  the  great  brain ;  on  each  *""** 
*i^  it  is  united  to  the  small  brain  by  a  similar  white  mass  (cms 
^^belli)  ;  and  behind  it  is  the  enlarged  upper  end  of  the  cord. 
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Cerebeiluni.  The  cerebellum  (fig.  59,  ft),  or  the  small  brain,  is  separated  into 
two  by  a  median  fissure,  and  each  half  will  be  subsequently  seen 
to  consist  of  lobes. 

The  cerebrum  (fig.  59,  r  and  jp),  or  the  large  brain,  is  divided 
into  hemispheres  by  a  longitudinal  fissure  in  the  middle  line  ;  and 

and  its  great  ^*^^  ^^^^  ^®  further  subdivided  into  two  by  a  transverse  sulcus, — 
the  fissure  of  Sylvius.  In  the  centre  of  the  cerebnim,  between  the 
hemispheres  and  in  front  of  the  pons,  are  several  small  bodies  which 
will  be  afterwards  enumerated. 

Dissection,  To  follow  out  the  arteries,  let  the  brain  remain  upside 
down,  and  let  the  arachnoid  membrane  be  removed  from  them. 
Having  displayed  the  trunks  of  the  vertebral  arteries  on  the  medulla 
oblongata,  and  those  of  the  carotid  near  the  median  fissure  of  the 
large  brain,  the  student  should  lay  bare  on  one  side  the  branches 
to  the  large  brain.  Define  first  the  two  arteries  (anterior  cerebral) 
lying  in  the  median  fissure  and  joining  by  a  short  branch  ;  next,  an 
artery  that  passes  outwards  in  the  fissure  of  Sylvius  (middle  cere- 
bral), and  pursue  it  to  the  outer  surface  of  the  hemisphere.  Look 
then  for  a  much  smaller  vessel  (choroid),  which  sinks  into  the  brain 
on  the  outer  side  of  the  cms  cerebri.  By  gently  raising  the  cere- 
bellum on  the  same  side,  the  last  artery  of  the  cerebrum  (posterior 
cerebral)  may  be  traced  back  along  the  inner  aspect  of  tie  hemi- 
sphere. 

Two  arteries  pass  out  to  the  small  brain.  One  on  the  upper 
surface  (upper  cerebellar)  may  be  brought  into  view  on  raisuig  the 
cerebellum,  with  the  slender  fourth  nerve  by  its  side.  The  other 
artery  (lower  cerebellar)  turns  inwards  to  the  median  hollow,  and 
may  be  easily  followed. 

Arteries  of  the  Brain  (Fig.  52).    The  brain  is  supplied  with 
blood  by  the  vertebral  and  internal  carotid  arteries. 
The  VERTEBRAL  ARTERY,  ^^,  is  a  branch  of  the  subclavian  tnmk 


of  large 
braiu ; 


of  small 
brain. 


Arteries  of 
the  brain. 


Vertebral 


ends  in 
basilar, 


medulla. 


Branches 


(p.  70),  and  enters  the  skull  through  the  foramen  magnum ;  directed 
upwards  round  the  medulla  oblongata,  it  blends  with  its  fellow  in 
a  common  trunk  (basilar)  at  the  lower  border  of  the  pons.    As  the 

winds  round  ^®8sel  winds  round  the  upper  end  of  the  cord,  it  lies  between  the 
roots  of  the  suboccipital  and  hypoglossal  nerves  ;  but  it  is  after- 
wards internal  to  the  last. 

Branches.  Between  its  entrance  into  the  spinal  canal  and  its  termi- 
nation, each  artery  furnishes  offsets  to  the  spinal  cord,  the  dura 
mater,  and  the  cerebellum. 

a.  The  posterior  spinal  branch  is  of  inconsiderable  size,  and  arises 
opposite  the  back  of  the  medulla :  it  descends  along  the  side  of  the 

anterior  and  <iOTdj  behind  the  nerves,  and  anastomoses  with  its  fellow,  and  with 
branches  that  enter  by  the  intervertebral  foramina. 

posterior ;         b.  The  anterior  spinal  branch  (^')  is  small  like  the  preceding,  and 

springs  from  the  trunk  opposite  the  front  of  the  spinal  cord.    It 

joins  the  corresponding  twig  of  the  opposite  side,  and  the  resulting 

.    vessel  is  continued  along  the  middle  of  the  cord  on  the  anterior 

aspect. 

to  dura  c.  The  posterior  meningeal  artery  leaves  the  vertebral  trunk  oppo- 
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■te  the  fonunen  magnum,  and  ramifiea  in  the  dura  mater  lining 
the  foasa  of  the  occipital  bone. 

rf.  The  jn/erwr  cerebellar   artery   (posterior  '")  is  dietribnted  to  Bnnchto 
the  under  surface  of  the  cerebellum.     Taking  origin  from  the  end  pirtnf 
of  the  vertebral,  this  branch  winds  backwards  round  the  medulla,  ""i«u>in' ; 
between  the  pneumo-gastric  and  spinal  accesaory  neires,  to  the 

Fig.  62'. 


median  fisaure  of  the  cerebellum.  Directed  onwards  along  the 
fiasnre  the  artery  reaches  the  upper  sarface  of  the  small  brun, 
and  there  anastomoses  with  the  superior  cerebellar  artery. 

An  offset  of  this   branch   ramifies  over  the   under  part  of  the  o*»to. 
cerebeUum,   and   ends   externally  by  anastomosing  with  the  artery 
of  the  upper  surface.    As  the  vessel  Ues  by  the  side  of  the  aperture 
of  the  fourth  ventricle  it  gives  a  small  choroid  twig  to  the  plexus 
of  that  cavity. 

The  BABILAB  ABTERY  ("),  formed  by  the  union  of  the  two  verte-  auUnr 
bntb,  reaches  from  the  lower  to  the  upper  border  of  the  pons,  "TT^' 
'where  it  ends  by  dividing  into  two  branches  (posterior  cerebral) 
for  the  cerebrum.    The  vessel  touches  the  basilar  process  of  tlie  BituntiaD. 
occipital  bone,  from  that  circumstance  receiving  its  name,  and  lies 
in  the  median  groove  of  the  pons.    On  each  side  of,  and  almost 
parallel  to  it  ia  the  sixth  nerve. 

Brancheg.  Besides  the  two  terminal  branches  mentioned  above,  BnnchM : 
the  artery  supplies  transverse  offsets  to  the  pons  and  the  under  part 
of  the  cerebellum,  and  a  large  branch  to  the  upper  surface  of  the 
cerebellum. 

*  Ait«ne*U  the  base  ef  the  brain.  1.  Internal  carotid  trunk.  2.  Anterior 
cenlm]  bisoch.  S.  Anterior  commanicatiDg.  4,  Middle  c«rebiul  bnnch. 
6.  Gioroidal  branch.  6.  Fcnteriar  conununicating.  7.  Posterior  cerebral 
bnncfa.  8.  Upinr  eerebellw  branch,  9.  Internal  auditory  branch.  10. 
Inferior  cerebellar  brancL     11.  Baailar  artei?.     12.   Vertebral  arier;.     13. 
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a.  The  transverse  arteries  of  the  pons  are  four  or  six  small  twigs, 
which  are  named  from  their  direction,  and  are  distributed  to  the 
substance  of  the  pons.  One  of  them  (')  gives  an  oflEset  (auditory) 
to  the  internal  ear  along  the  auditory  nerve. 

b.  Resembling  this  set  of  branches  is  the  following  artery,  the 
inferior  cerebellar  (anterior)  :  this  arises  from  the  basilar  trunk,  and 
extends  to  the  fore  part  of  the  under  surface  of  the  cerebellum,  on 
which  it  is  distributed. 

c.  The  superior  cerebellar  artery  (®)  is  derived  from  the  basilar  so 
near  the  termination  as  to  be  often  described  as  one  of  the  final 
branches  of  that  vessel.  Its  destination  is  to  the  upper  surface  of 
the  small  brain,  to  which  it  is  directed  backwards  over  the  third 
nerve  and  the  crus  cerebri,  but  parallel  with  the  fourth  nerve.  On 
the  upper  surface  of  the  cerebellum  the  artery  spreads  its  ramifica- 
tions, which  anastomose  with  the  vessel  of  the  opposite  side,  and 
with  the  inferior  cerebellar  artery. 

Some  twigs  of  this  vessel  enter  the  piece  of  the  pia  mater 
(velum  interpositum),  which  projects  behind  into  the  interior  of  the 
cerebrum. 

d.  The  posterior  cerebral  artery  (J)  takes  on  each  side  a  backward 
course,  similar  to  that  of  the  preceding  artery,  but  separated  from 
it  by  the  third  nerve.  The  vessel  is  then  applied  to  the  inner 
surface  of  the  cerebrum,  and  divides  into  many  branches  :  some  of 
these  supply  the  under  part,  whilst  others  turn  upwards  on  both 
the  outer  and  inner  surfaces  of  the  back  of  the  hemisphere,  and 
anastomose  with  the  other  cerebral  arteries. 

Near  its  origin  it  is  joined  by  the  posterior  communicating  artery 
of  the  carotid  ;  and  its  branches  to  lie  brain  are  the  following : — 

Numerous  small  long  branches  leave  it  close  to  its  origin,  and 
enter  the  base  of  the  brain  between  the  crura  cerebri  (posterior 
perforated  spot). 

A  small  choroid  artery  (posterior)  supplies  the  fold  of  pia  fliater 
which  projects  into  the  cerebrum  :  this  small  branch  is  transmitted 
between  the  crus  and  hemisphere  of  the  cerebrum  to  the  velum 
interpositum  and  the  choroid  plexus. 

From  the  foregoing  examination  of  the  offsets  of  the  vertebral 
arteries  and  the  basilar  trunk,  it  appears  that  about  half  the  en- 
cephalon — viz.  the  medulla  oblongata,  the  pons,  the  cerebellum^ 
and  the  posterior  third  of  the  cerebrum — receives  its  blood  througli 
branches  of  the  subclavian  arteries. 

The  INTERNAL  CAROTID  ARTERY  (*)  terminates  in  branches  for  the 
remaining  part  of  the  cerebrum.  The  vessel  emerges  from  the 
cavernous  sinus  (p.  19)  inside  the  anterior  clinoid  process,  and 
divides  at  the  inner  end  of  the  fissure  of  Sylvius  into  cerebral  and 
communicating  arteries.  At  the  base  of  the  brain  the  carotid  lies 
between  the  second  and  third  nerves,  but  nearest  the  former. 

Branches,  In  the  skull  the  carotid  gives  ofE  the  ophthalmic  ofbet, 
before  it  ceases  in  the  following  terminal  branches  to  the  cerebrum. 

a.  The  anterior  cerebral  artery  (^  supplies  the  inner  part  of  the 
cerebral  hemisphere.    It  is  directed  forwards  to  the  median  fissure 
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between  the  halves  of  the  large  brain  :  and  as  it  is  about  to  enter, 

it   is  united  to  its  fellow  by  a  short  thick  branch, — the  anterior  comnwmi- 

communicating  (^).    Then  passing  into  the  fissure,  it  bends  round  ^^^• 

the  anterior  part  of  the  corpus  callosum,  so  as  to  be  placed  on  the 

upper  aspect  in  the  natural  position  of  the  brain,  and  is  continued 

backwards,  distributing  offsets  nearly  to  the  posterior  extremity  of 

the  hemisphere. 

It  gives  oflE  numerous  hranchesy  and  some  of  them  supply  the  base  its  offsets 
of  the  cerebrum,  thus  : — 

Near  the  conmiencement  it  furnishes  small  branches  ta  liie  brain  to  base  of 
(anterior  perforated  spot)  contiguous  to  the  inner  end  of  the  fissiu*e 
of  Sylvius  :  and  it  distributes  some  offsets  to  the  under  part  of  the 
frontal  lobe. 

b.  The  middle  cerebral  artery  (*)  is  the  largest  branch  of  the  carotid,  ^^ 
and  ramifies  over  the  outer  side  of  the  hemisphere.    Entering  the  artery 
fisure  of  Sylvius,  the  artery  divides  into  many  large  pieces,  which 
issue  at  the  outer  end  of  that  groove   and,  spreading  over  the 
external  surface  of  the  hemisphere,  inosculate  with  the  other  two  ^Jfj^J^^f 
cerebral  arteries  at  the  front,  the  back,  and  the  upper  part  of  the  hemispheie  : 
brain.    Only  a  few  fine  offsets  require  special  notice  : 

A  set  of  small  branches  arise  at  the  inner  end  of  the  fissiu-e  of  ol&ets. 
Sylvius,  and  enter  the  cerebral  substance  through  the  substantia 
perforata  antica. 

c.  The  posterior  communicating  artery  (*)  is  a  small  twig,  which  ^J^^. 
is  directed  backwards  parallel  to,  and  on  the  inner  side  of  the  third  eating, 
ncrre,  to  join  the  posterior  cerebral  artery  (of  the  basilar)  near  the 

pons. 

d.  The  choroid  artery  (anterior)  (*)  is  small  in  size,  and  arises  ^'®**^ 
either  from  the  trunk  of  the  carotid,  or  from  the  middle  cerebral 

*rt«ry :  it  passes  backwards  on  the  outer  side  of  the  preceding, 
vid  finds  its  way  between  the  hemisphere  and  the  cms  cerebri  to 
^e  ciK>roid  plexus  of  the  lateral  ventricle. 

Ovrtk  of  Willis.    The  arteries  at  the  under  part  of  the  brain  are  ^rc}j  ?^ 
'^^ted  freely  both  on  their  own  side  and  across  the  middle  line  in  * 

•|^  arterial  anastomosis, — ^the  circle  of  Willis.  On  each  side  this  J^^^J^ 
^le  is  formed  by  the  trunk  of  the  internal  carotid  giving  for- 
wards the  anterior  cerebral,  and  backwards  the  posterior  communi- 
cating artery*.  In  front  it  is  constructed  by  the  converging  anterior 
^^bral,  and  the  anterior  communicating  artery.  And  behind  is 
^  bifurcation  of  the  basilar  trunk  into  the  posterior  cerebrals. 
^  the  area  of  the  circle  lie  several  bodies  corresponding  with  the 
floor  of  the  third  ventricle. 

The  complete  inosculation   between  the  cranial   vessels  in  the  JJ^ogcuSuion 
<^le  of  Willis  allows  at  all  times  a  free  circulation  of  blood  through  Jjtween 
^e  brain,  even  though  a  large  vessel  on  one  side  of  the  neck  should 
^obstructed. 

The  VEINS  of  the  brain  enter  the  sinuses  of  the  dura  mater,  instead  ]^^**'*^® 
of  uniting  into  trunks  as  companions  to  the  arteries. 

Two  sets  of  veins  belong  to  the  cerebrum,  viz.  superficial  or  ex-  Two  sets  of 
^al,  and  deep  or  internal.  **"       * 
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The  external  veins  of  iha^  upper  snxface  are  collected  into  tlie 
Biiperior  longitudinal  sinus  i(p.  10) ;  and  those  of  the  lateral  and 
under  parts  enter  the  sinuses  in  Qm  base  of  the  skull,  especially  the 
lateral  ^auB,  V 

The  deep  veins  of  the  interior  of  the  cerebrum  join  the  veins  of 
Galen,  and  reach  the  straight  sinus.  * 

The  veins  of  the  cerebellum  end  differently  above  and  below. 
On  the  upper  surface  they  are  received  by  the  veins  of  Galen  and 
the  straight  sinus  ;  and  on  the  lower  surface  they  terminate  in  the 
occipital  and  lateral  sinuses. 

Dissection,  The  pia  mater  and  the  vessels  are  now  to  be  striked 
from 'the  brain,  and  the  origin  of  the  cranial  nerves  is  to  be  defned 
with  great  care.  Over  the  chief  part  of  the  cerebrum,  the  pns, 
and  the  medulla,  the  pia  mater  can  be  detached  with  tolemblc 
facility  by  using  two  pairs  of  forceps  ;  but  on  the  cerebellun:  the 
membrane  adheres  so  closely  as  to  require  much  care  in  removing 
it  without  tearing  the  substajice  of  the  brain. 

In  clearing  out  the  fissure  between  the  halves  of  the  cerebellum 
on  the  under  surface,  the  membrane  bounding  the  opening  of  the 
fourth  ventricle  (p.  230)  will  probably  be  taken  away  :  therefore 
the  position,  size,  and  limits  of  that  opening  between  the  back  of 
the  medulla  oblongata  and  the  cerebellum  should  be  now  noted. 

When  the  surface  has  been  cleaned,  the  brain  is  to  be  replaced 
in  the  spirit,  but  it  is  to  be  turned  over  occasionally,  so  that  all  the 
parts  may  be  hardened. 


Section  II. 

ORIGIN  OF  THE  CRANIAL  NERVE. 


Origin 


is  apparent 
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The  cranial  nerves  take  origin  from  the  encephalon,  with  one  ex- 
ception (spinal  accessory),  and  pass  from  it  through  apertures  in 
the  skull.  ^ 

The  origin  of  a  nerve  is  not  determined  by  the  place  at  which  it 
appears  on  the  surface,  for  fibres  or  roots  may  be  traced  deeply  into 
the  brain  substance.  Each  nerve  has  therefore  a  superficial  or  appa- 
rent, and  a  deep  or  real  origin  in  the  encephalon. 

With  respect  to  the  superficial  attachment  there  cannot  be  any 
doubt ;  but  there  is  much  difference  of  opinion  concerning  the  deep 
origin,  in  consequence  of  the  diflSculty  of  tracing  the  roots.  When 
the  roots  are  followed  into  the  encephalon,  they  enter  masses  of 
gray  substance,  which  are  looked  upon  as  ganglia  of  origin. 

The  cranial  nerves  may  be  regarded  either  as  nine  or  twelve  pairs, 
according  to  the  mode  of  classi^ing  them,^ 

*  Those  anatomists,  who  take  the  smaller  number  after  the  example  of 
Willis,  include  in  one  nerve  all  the  trunks  contained  in  the  same  aperture  of 
the  skull ;  as  in  the  case  of  the  eighth  nerve,  which  consists  of  three  trunks 
in  the  foramen  jugulare.     But  those  who  are  disposed,  with  Sommerring  to 
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The  several  nerves  may  be  designated  first,  second,  third,  and  so  Designa- 
forth  :  this  numerical  mode  of  naming *«pplies  to  all,  and  is  the  one  ^°°   '^  - 
generally  used.  *  "^. 

But  a  second  name  haaHbeen  derived  for  some  of  the  nerves  from  ftt>m  mmt- 
the  parts  to  which  they  are  supplied  ;  as  instances  of  tliis  nomen-  ^'' 
clatare  the  terms  hypo-glossal,  pneumo-gastric,  may  be  taken.    And  name  of 
a  different  appellation  is  given  to  others,  in  consequence  of  the  ^*"^* 
function  conferred  on  the  part  to  wliich  they  are  distributed,  as  the 
terms  auditory  and  olfactory  express.     In  this  way  two  names  may  or  ftinction. 
be  employed  in  referring  to  a  nerve : — one  being  numerical,  the 
other  local  or  functional,  as  is  exemplified  below. 

The  FIRST  or  olfactory  nervb  (olfactory  process,   fig.  65-*)  is  oukctory 
soft  and  pulpy,  being  destitute  of  a  neurilemma ;    and  it  may  be  °®"^® 
considered  an  advanced  part  of  the  brain,  for  it  has  both  gray  sub- 
stance and  white  fibres  in  its  composition,  like  the  cerebrum. 

The  olfactory  process  is  a  flat-looking  band,  wider  at  each  end 
than  in  the  middle,  which  is  lodged  in  a  sulcus  on  the  under  aspect  lies  on 
of  the  frontal  lobe  of  the  cerebnim,  and  is  kept  in  position  by  the 
reflection  of  the  arachnoid  membrane  over  it.  When  the  so-called 
nerve  is  raised  from  the  sulcus,  it  is  prismatic  in  form,  the  apex  of 
the  prism  being  directed  downwards  (in  this  position). 

Anteriorly  the  nen'ous  substance  swells  into  the  olfactory  hulh —  forms 
a  pyriform  grayish  mass,  about  half  an  inch  in  length,  which  rests  huib, 
on  the  ethmoid  bone,  and  distributes  nerves  to  the  nose. 

Posteriorly  the  olfactory  process  is  connected  to  the  cerebrum  by 

three  roots,  external,  internal,  and  middle. 

The  external  or  long  root  is  a  slender  white  band,  which  is  directed  iww external 

backwards  along  the  outer  part  of  the  anterior  perforated  space, 

*nd  across  the  fissure  of  Sylvius,  and  sinks  into  the  substance  of 

the  cerebrum. 
The  internal  or  short  root,  not   always  visible,   is   white   and  internal  and 

delicate,  and  comes  from  the  inner  side  of  the  cerebral  hemisphere. 
The  middle  or  gray  root  is  connected  with  the  gray  matter  on  tlie  mitldteroot 

*^*>face  of  the  brain,  by  means  of  a  conical  elevation  at  the  back  of 

the  sulcus  which  lodges  the  nerve. 

Iktp  Origin.  The  external  root  is  said  to  be  traceable  to  one  of  the  con-  Origin. 
^Btions  of  the  island  of  Reil.     The  inner  root  joins  a  band  of  white  fibres 
^^'luieeted  with  a  conrolution  (gyrus  fomicatos)  to  be  afterwards  examined. 
^Bd  the  middle  root,  continuous  with  the  gray  matter  of  the  convolutions, 
^tiins  white  fibres  which  enter  the  corpus  striatum. 

^e  SECOND  or  optic  (*)  is  the  largest  of  the  cmnial  neives,  except  Optic  nerre, 
^  fifth,  and  appears  as  a  flat  band  on  the  cms  cerebri.    Anteriorly 
^  nerves  of  opposite  sides  are  imited  in  a  commissure.     Posterior  part  called 
^  the  commissure  the  nerve  is  named  optic  tract ;  but  beyond  the  ^™^*' 
commiflBural  union,  where  it  is  round  and  firm,  it  is  called  optic  part  nerve. 
^*^'^'    The  destination  of  the  nerve  is  to  the  eyeball. 

^^QDerate  twelve  nerves,  consider  each  of  the  three  trunks  of  the  eighth 
B«nre  before  mentioned,  to  constitute  a  separate  cranial  nerve,  notwithstanding 
^  it  may  be  combined  with  others  in  the  foramen  of  exit 


Origin  m>i 
oerebnuu. 
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The  origiyi  of  tlie  nerve  will  be  afterwardfl  seen  to  come  from  the 
optic  thalHinus  and  tlie  corpora  geniculata,  and  from  one  of  the 
corpora  qHadrigemina  (natea). 

The  Iracl  ia  the  flattened  part  of  the  optic  winding  round  the 
peduncle  of  the  cerebrum.  lu  front  ii  ends  in  the  commiBsure,  and 
behind  it  splits  into  tvro  pieces  by  which  it  ia  fixed  to  the  brain. 
Ab  the  tract  reaclieK  forwards  it  crosses  the  crus  cerebri,  to  which 
it  is  attached  by  its  outer  or  anterior  edge ;  and  in  front  of  the 
Pig.  as." 


cms  it  ia  placed  between  the  substantia  perforata  antica  on  the 
outside,  and  the  tuber  cinereum  on  the  inside,  but  whether  it 
receives  filaments  from  the  latter  is  uncertain. 

The  commissure  (chinsma)  of  the  nerves  measures  half  an  inch 
across,  and  lies  on  the  olivary  eminence  of  the  sphenoid  bone, 
within  the  circle  of  Willis.  It  is  placed  in  front  of  the  tuber 
cineremn  ;  and  passing  beneath  it  (in  this  position  of  the  brun)  is 
the  thin  lamina  cincrea. 

In  the  commisHure  each  tract  is  resolved  into  three  sets  of  fibres 
with  tlie  following  arrangement : — Tlie  outer  fibree,few  in  number, 
are  continued  straight  to  the  eyeball  of  the  same  side.  The  middle, 
the  largest,  decussate  witli  the  corresponding  bundle  of  the  other 

•  Origin  of  the  cranial  nen-es.  1.  Olfactory.  2.  Optic  3.  Motor  oealL 
4.  Trochlear.  El.  Trigeminal  with  small  sad  large  root.  6.  Abdactor  ocDli. 
7.  Piicial  and  auditory,  the  former  sm&ller  and  intenuiL  8.  Bigbih  narre, 
coDeiBting  of  three  truBJiB  in  a  line  :  the  upper,  gloHgo-phaiTtigeal ;  tha  middte, 
pneumo-gaEtric  ;  and  the  lowest  spinal  accessory.  9.  Roots  of  a"  ' 
the  hypoglossal  nerre. 
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tiBct, — those  of  the  right  nerve  being  continued  to  the  left  side,  lo 
the  opposite  eye,  and  vice  versa.  And  the  most  internal  are  con- 
tinaed  through  the  tract  of  the  other  side  back  to  the  brain  without 
entering  the  eye.  At  the  front  of  the  commissure,  are  placed  some 
transverse  fibres,  which  are  prolonged  to  the  eyeballs  through  the 
portion  of  each  nerve  in  front  of  the  conunissure,  but  have  not  any 
connection  with  the  tracts  and  the  brain. 

Hie  part  called  nerve  extends  from  the  conunissure  to  the  eye-  Trunk  of 
ball.     Leaving  the  skull  by  the  optic  foramen,  it  receives  a  tube  of  ^**'^^®* 
dura  mater,  and  its  course  in  the  orbit  is  described  in  p.  46.     In 
the  eyeball  it  ends  in  the  retina. 

The  THIBD  NERVE  ('),  motor  nerve  of  the  eyeball,  is  round  and  Origin  of 
firm,  and  is  attached   by  a  slanting  line  of  tlireads  to  the  inner 
Burface  of  the  cerebral  peduncle,  near  the  locus  perforatus,  and  close 
in  front  of  the  pons  Varolii. 

Deep  origin.    The  deep  origin  is  ancertaiD.      According  to  Stilling,*  the  deep  in  cru» 
fibres  of  the  norre  pierce  the  peduncle,  passing  through  the  locus  niger,  and  tJ«rebri. 
enter  a  nodens'of  giay  substance  Dear  the  floor  of  the  aqueduct  of  Sylvius. 

The  FOURTH  or  trochlear  nerve  (^)  cannot  be  followed  back-  Origin  of 
wards  at  present  to  its  origin.     It  is  the  smallest  of  the  cranial  from  cere- 
nerves,  and  is  attached  to  the  valve  of  Vieussens  over  the  fourth  ^^»"»» 
ventricle  (fig.  68,^).    The  nerve  appears  between  the  cerebrum  and 
^e  cerebellum,  on  the  side  of  the  crus  cerebri ;  and  is  directed 
forwards  to  enter  an  aperture  in  the  free  edge  of  the  tentorium 
cerebelli  near  the  posterior  clinoid  process. 

Jhp  oriffin.  In  entering  the  valve  of  Vieussens,  filaments  of  the  nerves  of  and  Sylvian 
^I'lNinte  rides  cross  and  communicate.     Each   divides   into   two  roots ;  the  aqueduct. 
^|ttior  enters  a  nucleus  of  gray  matter  on  the   side   of  the  aqueduct  of 
pTMqs  ;  the  posterior  joins  a  nucleus  (upper  trigeminal)  near  the  top  of  the 
foQith  ventricle  (Stilling). 

The  FIFTH  or  trigeminal  is  the  largest  of  all  the  cranial  nerves,  jf*'*^^^® 
^  consists  of  two  roots,  ganglionic  or  sensory,  and  aganghonic  or  roots, 
n^otor,  which  are  intermixed  beyond  the  ganglion. 

^e  nerve  is  attached  to  the  side  of  the  pons  Varolii,  nearer  the  Origta^om 
'Jpper  than  the  lower  border  (*).    The  small  or  aganglionic  root  is  ^°** ' 
^best,  and  is  separated  from  the  large  one  by  two  or  three  of  the  v 

^'•osverse  fibres  of  the  pons.  Both  roots  pass  outwards  through  an 
*pertnre  in  the  dura  mater,  above  the  petrous  part  of  the  temporal 
*^e,  and  are  blended  in  the  peculiar  manner  stated  in  page  18.         • 

Both  roots  penetrate  the  fibres  of  the  pons,  and  are  connected  in  floor  of  ^* 
^  nuclei  in  the  floor  of  the  fourth  ventricle.  IHeie ;  ^^° 

<2Wp  migin.  The  large  root  divides  into  two  near  the  mass  of  gray  matter  beginning 
«»Oed  locos  caemliu  (p.  229).     One  piece  arises  from  the  gray  matter  near  J^^®  ^^^^ 
^e  locus  caemleua  (upper  trigeminal  nucleus) ;  and  the  other,  from  a  deeper        '  ^ 

*^icleQa,  Unoer  trigemtnal,  opposite  the  lower  border  of  the  pons,  within  the 
^tieiciiliiB  teres  (StiUing). 

^  tmaU  root  begins  with  the  fourth  nerve  in  the  upper  trigeminal  nucleus  "^^  of  small 
H^  the  top  of  the  fourth  ventricle  (Stilling). 

*  Untenuchungen  iiber  den  Bau  dee  Himknotens. 
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Origin  of  The  SIXTH  NERVE  (*),  abducent  nerve  of  the  eyeball,  springs  from 

•ixth  nerve,  the  pyramidal  body  close  to  the  pons,  and  by  a  second  band  from 
the  lower  border  of  the  pons. 

trom  foorth       Deep  origin.  The  fibres  of  the  nerve  bend  backwards,  through  the  medolla 
ventricle.       oblongata,  to  a  nucleus  in  the  floor  of  the  fourth  ventricle,  whose  position  is 

on  the  outer  inrt  of  the  fasciculus  teres,  and  behind  the  anterior  fossa.     See 

Anatomy  of  the  Fourth  Ventricle  (p.  229). 


Seventh 
nerve  hAS 
two  parts. 


Origin  of 
the  facial. 


Small  acces- 
sory piece- 


Auditory 
nerve. 


Deep  origin 
of  facial ; 

of  auditon*. 


Eighth 
nerve  has 
tliree  portii. 


Origin  of 

glosso-^ 

ryngea! 


glosso-pha- 
rvnGceal. 


Vagus. 


Spinal  acceS' 
sory  has 
two  ports; 

accessory ; 


The  SEVENTH  CRANIAL  NERVE  (Willis^)  appears  at  the  lower 
border  of  the  pons  near  the  restiform  body.  It  consists  of  two 
distinct  trunks,  facial  and  auditory;  the  former  being  the  motor 
nerve  of  the  face,  and  the  latter  the  special  nerve  of  the  organ  of 
hearing. 

T\\Q  facial  nerve  (portio  dura,  seventh  nerve,  Sommening)  is  firm 
and  round,  and  smaller  than  the  auditory,  internal  to  which  it  is 
placed.  It  comes  from  the  lateral  tract  of  the  medulla,  and  is 
connected  by  a  slip  with  the  lower  border  of  the  pons. 

The  facial  nerve  receives  a  small  accessory  band  of  fibres  (intei*- 
mediate  portion  of  Wrisberg)  from  the  same  part  of  the  medulla, 
and  enters  the  internal  meatus  with  the  auditory  trunk. 

The  auditory  nerve  (portio  mollis,  eighth  nerve,  Sommening)  has  a 
surface  attachment  to  the  restiform  body  and  the  floor  of  the  fomth 
ventricle.  The  nerve  is  very  soft,  and  receives  one  of  its  names 
from  that  fact. 

Deep  origin.  The  faded  nerve  penetrates  to  the  floor  of  the  fourth  ventricle, 
and  arises  from  the  same  nucleus  as  the  sixth  nerve,  which  it  joins  (Clarke*). 

The  fasciculus  of  the  auditory  nerve  which  reaches  the  floor  of  the  fonrih 
venti-icle,  hends  hackwards  over  Uie  restiform  body  to  the  auditory  nacleas  ; 
and  some  arciform  fibres  out  of  the  median  sulcus  are  joined  with  this  part  of 
the  root.  The  other  fasciculus  pierces  the  restiform  body,  and  takes  origin 
from  a  network  connected  with  the  posterior  pyramid  (Clarke). 

The  EIGHTH  CRANIAL  NERVE  (WilHs  *)  is  placed  along  the  side  of 
the  medulla  oblongata,  and  consists  of  three  distinct  trunks,  glosso- 
pharyngeal, pneumo-gastric,  and  spinal  accessory :  the  names  of 
the  first  two  indicate  their  destination  ;  and  tlie  last,  besides  being 
accessory  to  the  pneumo-gastric,  supplies  some  muscles. 

The  glosso-pharyngeal  nerve  (ninth  nerve,  Sonmierring)  is  the 
smallest  of  the  three,  and  is  situate  highest.  Its  apparent  origin  is 
by  three  or  more  fibrils,  which  penetrate  the  lateral  tract  of  the 
medulla  close  to  the  facial  ner\'e. 

The  pneumo-gastric  or  vagus  (tentli  nerve,  Sommerring)  is  con- 
nected with  the  lateral  tract  of  the  medulla,  below  the  glosso- 
pharyngeal nerve,  by  a  series  of  filaments,  which  are  collected  at 
first  into  bundles,  but  are  finally  gatliered  into  one  flat  band. 

The  spinal  accessory  nerve  (eleventh  nerve,  Sommerring)  conrists 
of  two  parts — accessory  to  the  vagus,  and  spinal. 

The  accessory  part  is  of  small  size,  and  arises  by  fine  filaments  in 
a  line  with  the  root  of  the  vagus,  as  low  as  the  first  cervical  nerves. 

*  On  the  structure  of  the  Medulla  Oblongata,  by  J.  Lockhart  Claike,  F.K.S.9 
in  the  Philosophical  Transactions  for  1858,  part  i. 
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Fmally  this  fasciculus  throws  itself  into  the  pncuino-gastric  nerre 
outside  the  skull.     (See  p.  112.) 

The  gpinal  part  is  firm  and  round,  like  the  third  or  the  sixth  spli^l : 
nearvej  bat  only  a  small  piece  of  it  can  be  seen.  It  arises  by  a 
nmnber  of  fine  filaments  from  the  lateral  column  of  the  spinal  cord 
near  the  lateral  fissure,  as  low  as  the  sixth  cervical  ner\'^e.  As  the 
nerve  ascends  along  the  side  of  the  cord  it  lies  between  the  liga- 
mentum  denticulatum  and  the  posterior  roots  of  the  spinal  nerves, 
with  the  upper  of  which  it  may  be  connected  ;  and  it  finally  enters 
the  skull  by  the  foramen  magnum. 

All  three  nerves  converge  below  the  cms  cerebelli,  and  rest  on  a  all  converge 
small  lobe  of  the  cerebellum  (flocculus).  From  that  spot  they  are  ^  ^^  ^^^ 
directed  outwards  to  the  foramen  jugulare  (p.  19). 

The  fibrils  of  the  nerves  pierce  the  medulla  ;  and  each  nerve, 
except  the  spinal  part  of  the  eleventh,  takes  origin  from  a  special 
deposit  of  gray  matter  at  the  back  of  the  medulla  oblongata,  and 
the  lower  angle  of  the  fourth  ventricle  (p.  229). 


origin.  The  glonthpharyngeal  penetrates  as  far  as  the  vagua  nucleus,  Deep  origin 
vbeie'ii  ends  in  fibrils  which  enter  that  deposit.  ^h^^^^l 

The  vagtu  nerve  arises  in  a  special  nucleus  (p.  229) ;  but  some  fibrils  pass  ^  "7°»®* 
thron^h  tiie  hypoglossal  nucleus.  of  the 

The  aecettory  part  of  the  spiruU  accessory  nerve  is  transmitted  to  a  special  ^'*^*  • 
miclens  below  that  of  the  vagus  ;  and  some  fibres  decussate  across  the  middle  of  accessory 
Une  with  their  fellows. 

The  roots  of  the  spinal  part  of  the  nerve,  piercing  the  lateral  column  of  the  and  Hpinal. 
end,  pass  through  a  collection  of  cells  to  the  anterior  comu  of  the  crescent 
(Cbike). 

The  NINTH  or  hypoglossal  nerve  of  Willis  (twelfth  nerve,  Soin-  Ninth  nerve, 
merring')  is  placed  on  the  front  of  the  medulla  oblongata,  and 
•rises  by  a  series  of  filaments  from  the  sulcus  between  the  pyra- 
midal and  olivary  bodies,  in  a  line  with  the  anterior  roots  of  the 
spinal  nerves. 

The  filaments  of   origin   unite  into  two  bundles,  which  pierce  Oriirin  from 
separately  the  dura  mater,  and  do  not  blend  together  till  they  are  °*®^"^"- 
<^Qt8ide  the  cranial  cavity. 

/Vepor^tn.  The  filaments  of  the  neire  can  be  traced  through  the  corpus  Beep  origin 
^nn  to  a  nucleus  below  the  level  of  the  fourth  ventricle,  and  in  front  of  the  near  fourth 
^*B>1  of  the  cord  ;  but  some  bend  inwards  to  decussate  with  the  nerve  of  the  ventricle, 
opposite  side  (Clarke). 


Section  III. 

* 

MEDULLA   OBLONGATA    AND    PONS   VAROLII. 

The  medulla  oblongata  and  the  pons  are  interposed  between  the 
"pinal  cord  and  the  brain  proper. 

IHreciUmt.    On  a  single  brain  the  student  may  learn  nearly  all  Directions, 
the  anatomy  of  the  medulla  and  pons  ;  but  if  he  can  procure  one 
hardened  specimen  of  the  medulla  oblongata  and   pons  united, 
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and  another  of  n  vertical  median  section  throsgh  thoae  bodies, 
he  will  comprehend  much  more  readiljtlie  following  description  of 


e  position  as  for  the 


Position.     The  brain  is  to  remain  in  t 
c:camination  of  the  nerves  and  vessels. 

The  MEDULLA  oitLONOATA  IS  tile  dilated  upper  end  of  the  spinal 
cord  which  is  contained  in  the  cranium  (tig.  54).  Its  lunit  is  the 
lower  border  of  the  pons  in  one  direction,  and  the  upper  margin 
of  file  atlas  in  the  other.     This  portion  of  the  cord  is  pyramidal  in 


Fig.  Bi.* 


Fig.  K.+ 


form,  and  measurea  about  one  inch  and  a  quarter  in  length ;    half 
an  inch  in  breadth  below,  and  about  an  inch  at  its  widest  part. 

Its  base  Joins  the  pons,  the  transverse  fibres  of  the  latter  marking 
its  limit ;  and  ita  apex  is  blended  with  the  spinal  cord.  Tho 
anterior  surface  is  irregularly  convex,  and  is  in  contact  with  the 
hollowed  basilar  process  of  the  occipital  bone.  The  oppoate  sor- 
face  is  somewhat  excavated  superiorly,  where  it  forms  the  floor  of 
the  fourth  ventricle  ;  and  it  rests  in  the  fissure  between  tlie  halves 
of  the  cerebelium.  On  the  posterior  aspect  there  are  not  any  cmsa 
fibres  of  the  pons,  as  in  front,  to  mark  the  extent  of  the  medulla. 

The  medulla  oblongata  is  divided  into  halves  by  a  median 
fissure  in  front  and  heliind.  The  fissures  are  in  a  line  with  those 
along  the  cord ;  the  anterior  ceases  at  the  pons  in  a  dilation 
(foramen  ciecum),  but  the  posterior  is  prolonged,  behind  the  pons, 
into  the  floor  of  the  fourtli  ventricle. 
I      Each  half  of  the  medulla  is  constituted  of  pieces  continnoiu  with 

*  Anterior  rieff  of  the  mednlta  oblongsla  and  pons.  1 .  Ajit«rior  pTtMaid. 
2.  LntersI  tnct.   3.  Beatiform  bodj.   5.  Corpiu  oliTare.    S.  The  daciuatiaa. 

+  Hinder  view  of  the  medulla  oUoEgala. — 1.  Floor  o£  the  fourth  Tontride. 
—2.  £mineDtia  teres.    3.  BcMiform  bodj.     i.  Poiterioi  pjninid. 
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those  of  the  spinal  cord  (fig.  54)  ;  and  slight  grooves  indicative  of 
these  divisions  are  to  be  seen  on  the  surface.  Thus  at  the  middle 
line  in  front  is  the  anterior  pyramid  (*)  corresponding  with  the 
anterior  column  of  the  cord  ;  at  the  middle  line  behind  is  the  small 
posterior  pyramid  (fig.  55*)  continuous  with  the  posterior  median 
column.  On  the  side  is  the  larger  projecting  restiform  body  (fig.  54'), 
joining  below  the  posterior  column  of  the  cord  ;  and  between  this 
and  the  anterior  pyramid  is  the  lateral  tract  (^),  with  an  oval  pro- 
jecting body  (corpus  olivare ')  on  the  exterior,  which  blends  below 
with  the  lateral  column. 

The  anterior  pyramid  (fig.  54  *)  is  the  most  internal  eminence  Anterior 
and  receives  its  name  from  its  position  and  form.    Situate  on  the  fs  most 
aide  of  the  median  fissure,  it  is  internal  to  the  olivary  body,  from  **it«™*l 
which  it  is  separated  by  a  slight  groove.    Enlarging  as  it  ascends, 
this  body  enters  the  pons,  but,  before  disappearing  beneath  the 
transverse  fibres,  it  is  somewhat  constricted  and  rounded. 

IxUeral  tract  and  olivary  body.  The  lateral  tract  (funiculus  ^Jjj"^ 
lateralia^  fills  the  interval  between  the  anterior  pyramid  and  the 
restiform  body.  Its  surface  width  is  not  the  same  throughout : 
opposite  the  lower  part  of  the  medulla  oblongata  it  measures  as 
mach  as  the  pyramid  ;  but  near  the  pons  it  is  much  concealed  by  not  uniform 
the  olivary  body,  so  that  it  is  seen  only  in  the  narrow  interval 
between  the  corpus  olivare  and  the  restiform  body. 

The  olivary  body  (corpus  olivare ')  is  an  oval  projection,  about  Olivary 
half  an  inch  long.    A  shallow  groove  separates  it  from  the  pyramid,  does  not 
and  a  deeper  and  wider  one  intervenes  between  it  and  the  restiform  ***<^^  p«"»- 
body.     This  eminence  is  shorter  than  the  pyramid,  and  does  not 
reach  to  the  pons.    Its  upper  end  is  most  prominent ;  and  arching  Some  arched 
round  the  lower  end,  and  over  the  surface,  are  some  white  fibres  fibres. 
(librse  arciformes). 

Resttform  body  (*).    The  restiform  body  (restis,  a  rope)  forms  ?f?**^*^'JJ 
the  largest  prominence  on  the  half  of  the  medulla  oblongata,  and  largest 
cannot  be  seen  satisfactorily  except  on  a  distinct  preparation.    It  P*®^* 
is  posterior  to  the  lateral  tract,  and  projects  on  the  side,  so  as  to 
give  the  width  to  the  upper  part  of  the  medulla  oblongata.     Behind, 
the  restiform  bodies  diverge  above  from  each  other,  and  between 
them  is  the  space  of  the  fourth  ventricle. 
The  posterior  pyramid  (funic,  gracilis,  fig.  55,  *)  lies  along  the  ^^^JjjJ?!. 

side  of  the  posterior  median  fissure,  and  is  much  narrower  than  close  to 

either  of  the  other  component  pieces.     By  drawing  forwards  the  SSiSn*^ 

i&edolla  it  wiU  be  seen  to  be  slightly  enlarged  (clava)  at  the  apex  of  fissure. 

^  fourth  ventricle,  and  then  to  become  gradually  indistinct  along 

the  inner  part  of  the  corpus  restif  orme. 
Structubk.    From  the  interposition  of  the  medulla  oblongata  ^JJ^J[***^ 

^^^een  the  brain  and  the  spinal  cord,  it  is  continuous  with  both. 

^W,  the  constituent  pieces  of  each  half  join  directly  (as  before 

•"id)  those  of  the  spinal   cord ;   but,  above,  they  are  continued 

chiefly  to  the  cerebrum,  only  one  piece  (restiform)    entering  the 

cerebellum. 
Dicf0c(ibii  (fig.  56).    The  student  has  now  to  show  the  continuity  piMeetton 


DISSECTION   OF  THE   BBAIN. 

I  of  tlie  constnicting  bodies  of  one  half  of  the  medulla  •Uongita 
with  those  of  the  spinal  cord.  Let  him  trace  out  first  the  fibre*  of 
the  pjToinid  on  the  right  side  :  in  it  two  sets  of  fibres  have  to  be 
shown — one  from  the  same,  and  one  from  the  opposite  side  of  tbe 
(xird.  The  fibres  from  the  opposite  half  of  the  cord  will  appear  in 
the  median  fiestirc,  when  the  pyramids  are  gently  drawn  bom  one 
another,  where  they  are  named  the  decnssating  fibres;  and  to  lay 
tbeae  bare  more  completely,  tiie  small  part  of  tlie  anterior  column 

Kg.  B6* 


of  the  cord  on  the  opposite  ude,  witich  remains  below  tbe  cross 
fibres  (for  the  cord  has  been  cut  through  near  these),  may  be 
forcibly  turned  outwards. 

Pfbntft         The  anterior  pyramid  (fig.  56,  a)  receiTes  fibres  inferiorly  from 

^ninUJ.t      the   anterior   column  of  the  cord  of  its   own   side,  and  &om   the 

DMiTition.  opposite  hnlf  of  the  cord.  The  inner  set  of  fibres,  6,  deep  at  their 
origin,  become  superficial,  and  are  directed  upwards  close  to  the 
median  fissure,  joining  the  fibres  continued  from  the  anterior 
column  of  the  cord  ;  and  as  the  inner  fibres  of  each  pyramid  are 
derived  from  the  opposite  nde,  they  cross  each  other  in  the  median 
line — forming  thus  the  decussation  of  the  medulla  oblongata. 

Dntiution.  The  fibres  of  the  pyramid  are  white  and  longitudinal,  and  are 
collected  into  a  bundle  of  a  prismatic  form.  Superiorly  they  enter 
tbe  pons  (fig.  56),  to  reach  the  cerebrum. 

DUMcUon         DUteelion.  For  the  purpose  of  seeing  the  airangement  of  the  fibres 

orkunl 

tract.  •  Fibrea  of  tbe  medulla,  pons,  and  cnu  ceisbri.     o.  Aateriar  jijiunSd.  h, 

DeconatioD  of  ths  medulla  oblonfiaU  (decnasatioD  of  tbspTTamiJi).  t.  Ktees 
of  the  pjiunid  in  tbe  poni.  d.  Fibrea  of  tba  prnmid  in  the  era*  cerebri. 
t.  Superficial  Gbns  of  the  pona,  cut  Ibroagh  and  reflected.  /.  Sopeifisial 
flbtea  of  tlie  pona,  in  place. 


of  ll^lnira]  tract,  the  anterior  pyramid  is  to  be  cut  across  on  the 
ri^twb  between  its  decuesation  and  the  olivary  boJy  (fig.  67), 
and  to  be  raised  towards  the  pons. 

ITie  lateral  tract  of  the  medulla  (J)  is  prolonged  inferiorly  into  J?*"*?, 
the  portion  of  the  f^inal  cord  between  the  anterior  and  posterior  msdolk 
nmts  of  the  nerves.    The  continuation  of  the  tract  ascends  beneath 
the  olivaiy  body,  and  leaving  the  surface  of  the  medulla  enters  the  pm«  Jeopiy. 
pons  (fig.  57). 

The  oflBOry  body,  and  its  filUt  (fig.  57,  c).  The  olivaiy  mass  ou™ry 
conaiets  of  three  parte,  viz.  a  g^ay  incasing  layer,  a  nucleus,  and  a  coinpmi- 
band  prolonged  front  it — the  fillet.  ''™" 

Fig.  57.* 


When  the  olivary  body  has  been  sliced  obliquely,  a  very  thin  coipus 
'*'J  ll^r  of  gray  substance  surrounding  a  nucleus  of  whitish  'leuwi 
■•tterwill  be  apparent:  this  is  the  corpus  dentatum  (fig.  58,/). 
"fDnoB  a  thin  plaited  capsule  or  bag,  having  a  zigzag  outline  in  a 
■WBon,  with  the  dilatation  towards  the  surface,  nnd  tbe  narrowed  ignn  i 
■"•i  open  and  directed  backwards  near  the  middle  line.  It  conaiats  p]^^  j 
ef  null  nucleated,  and  roinificd  nerve  cells.f  hind. 

'  Rbna  of  the  lateral  la«ct  and  of  the  olirsr;  bodr.  a.  Anterior  pyramid 
|J*«,  rat  Ihroagh,  and  niied  as  far  u  the  optic  tbalamas,  b.  Lateral  tract 
?■  <i»  mediilla  oblongata,  e.  OUvar]'  bod;,  aaJ  fillet  of  ths  olirarjr  body 
~"^"  >t  the  upper  end.  d.  Pibree  of  the  lateral  tract  in  the  pooB  and  a 
t.  Saper£d«],  and  /,  Dee  ' 
—Jwd  ontvaidi.  g,  Locns  : 
*'  At  latenl  tnct  and  pyramid, 
t  Ilie  amngement  of  the  £bna  in  the  aac  is  miHt  complicated,  aod'a  fuller 
ly  be  obtaiaed  byconiolting  Mr.  Clarke's  Fapcr  in  the  Philoeopfaical 
n  far  18(8. 
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The  nucleus  is  the  yellowish  white  substance  filling  the  Ctpsale  ; 
and  from  it  and  the  capsule  issue  transverse  fibres,  which  nnite  the 
olivary  bodies  across  the  middle  line  (fig.  58,  g) :  this  uniting  band 
is  close  below  the  anterior  median  fissure. 

The  fillet  is  a  narrow  band  of  fibres,  which  ascends  from  the 
olivary  body  to  the  cerebrum  (fig.  57).  It  is  formed  both  by  longi- 
tudinal fibres  of  the  lateral  tract  which  diverge  to  enclose  the  corpus 
olivare,  and  by  fibres  derived  from  the  sac. 

The  restiform  ho<hj  (fig.  54, ')  is  continuous  inferiorly  with  the 
posterior  column  of  the  cord.  Superiorly  it  bends  outwards  to  the 
cerebellum  without  entering  the  pons. 

The  posterior 2>yramid  runs  below  into  the  posterior  median  column 
of  the  cord,  and  is  directed  above  along  the  floor  of  the  fourth 
ventricle,  joining  the  fibres  of  the  lateral  tract  of  the  same  side. 

The  decussation  of  the  medulla  oblongata  (pyramids,  fig.  56,  h) 
occupies  the  anterior  groove  of  the  oblong  medulla,  at  the  distance 
of  three  quarters  of  an  inch  from  the  pons.  It  is  about  a  quarter 
of  an  inch  in  length,  and  is  constructed  by  the  crossing  of  three  or 
four  bundles  of  fibres  from  each  side. 

In  this  intercommunication  the  fibres  are  derived,  according  to 
Mr.  Clarke,  from  all  the  constituent  parts  of  the  half  of  the  spinal 
cord  of  the  opposite  side,  except  from  the  anterior  column  ;  but  the 
chief  portion  of  the  decussation  is  formed  by  the  fibres  from  the 
opposite  lateral  column,  blended  with  ofbets  from  the  contiguoas 
gray  8ul)8tance  of  the  crescent  (p.  413). 

Arched  or  commissural  fibres  of  the  medulla.  In  each  half  of  the 
medulla  oblongata  are  fine  transverse  fibres,  both  on  the  exterior 
and  in  its  substance.  At  the  middle  line  the  fibres  of  opposite  sides 
unite,  and  give  rise  ijo  a  commissure  between  the  halves  (raph^). 

Tlie  superficial  transverse  fibres  (fig.  58,  »,  and  fig.  54),  more 
marked  in  some  bodies,  issue  from  the  nucleus  in  the  restiform 
body  (Clarke),  and  advance  over  the  surface  of  the  olivary  and 
pyramidal  bodies  to  the  anterior  fissure,  where  they  enter  the  half 
of  the  medulla  of  the  same,  and  of  the  opposite  side.  Below  the 
olivary  body  they  fonn  oftentimes  a  distinct  band,  the  fibrtB 
ardformes  (fig.  54). 

The  deep  transverse  fibres  (fig.  58,  h)  are  to  be  seen  with  the 
microscope  on  tliin  hardened  transverse  sections  ;  they  begin  behind 
in  nuclei  of  the  posterior  pyramid  and  restiform  body  (Clarke), 
and  penetrate  between  the  longitudinal  fibres,  and  through  the 
corpus  olivare,  as  they  reach  forwards  to  enter  the  raph^  in  the 
middle  line. 

The  raphe  (fig.  58,  h  and  g\  in  which  the  arched  fibres  meet| 
occupies  the  middle  line  of  the  medulla  above  the  decussation  of 
the  p3rramids,  and  serves  as  the  commissure  between  the  halves  of 
the  medulla  and  the  olivary  bodies. 

Gray  matter  of  the  medulla  oblongata.  In  the  medulla  oblongata 
there  are  the  remains  of  the  gray  matter  of  the  spinal  cord ;  and. 
some  special  deposits.  Cross  sections  of  the  part  when  hardened 
would  be  required  to  see  them. 
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«  0/ gray  matUr  of  llie  »pinal  cord.    At  the  lower  end  of  OiuigMBi 
the  medulla  tlie  central  gray  matter  reatmbles  that  in  the  spinal  Sm^^iliu. 
cord  (fig.  126),  but  it  undergoes  the  following  changes  :  ° — The 
posterior  comu  increaaes  in  bulk,  and  extends  towards  tho  side  of  riatcriot 
the  cord,  where  it  appeara  on  the  surface,  in  front  of  the  restiform  '"""^ 
body,  aa  the  gray  tubercle  of  Rolando  (tuberculo  cinero,  fig.  58,  0- 
Higher  in  the  medulla  it  becomes  the  chief  nucleus  of  the  sensory 
root  of  the  fifth  nerve. 

The  piece  of  the  gray  commissure  behmd  the  central  canal  of  the  b^7  •wm- 
cord  joins,  above,  the  nucleus  of  the  vagus  nerve,  and  contributes  ""™"  • 
to  the  auditory  nucleus  :  and  the  piece  in  front  of  the  canal  is  laid 


bw  m  the  floor  of  the  fourth  ventricle  by  the  inclination  outwards 
it  the  rertiform  bodies;  above  it  enters  the  fasciculi  teretes  (p.  229). 

Special  depoilU  of  gray  matter.  Otlier  gray  deposits  eiist  in  the  Bjieciii 
•""iiilli,  both  in  front  and  behind : — those  behind  are  near  the  floor  lifpo'it*  nl 
"(  Ihe  fourth  ventricle,  and  serve  as  nuclei  of  origin   for  certain 
,    Mrv« ;  whilst  those   in  front   are  interspersed  amongst  the  fibres 
■)f  (be  lateral  columns  of  the  cord. 

Nuclei  at  the  bach  of  the  medalta.  A  nacUm  for  the  hijpoglosial  Nuoieniiof 
f'M  ii  deposited  in  front  of  the  central  canal,  and  extends  upwards  "'""'  "*" 
"^  the  floor  of  the   fourtli  ventricle  close  to  the  median  sulcus 
(%S8,o). 

IIk  mieleue  of  the  accessory  part  of  tlie  gpmal  aecettory  nen-e  is  nugIfiu  of 
^'•ced  opposite  that  of  the  hypoglossal,  but  behind  the  central  canal.  Jjjj*'"" 

*  Ae  dcaeription  ot  the  amngemeTit  oE  the  gray  matl«r  Id  the  medulla 
^■"PU  ii  ■  lammarr  of  the  (acta  contained  in  Mr.  CUrke'a  Faper  in  the 

ItUMMtioni  of  lbs  BoTal  Society  for  1SS9." 

t  TiuirreiM  lectioa  of  the  medolla  oblongata  abon  the  middU  o'  <>■- 
""VT  body  (Claike).     a.  Anterior  pfiamid.     b  and  c.    Lateral  Columi 


M  of  tho  medulla  meeting  in  the  raph  j  (a  fair  more  are  added 
"■  "O  nt  bom  a  aecond  drawing),  k.  Accesaor;  olivarj  DUcleoi.  /.  Other 
P*l  itfciUM  ineids  thg  oliTarj  body.  n.  FIc»r  of  tbe  fourth  ventricte  coTered 
^*Mthdinin.  o.  Nuclei  of  the  ninth  nerve,  p.  Nuclei  of  the  ragos  and 
P°"<TihliTi^«al  aerres.  r.  Nnclena  of  the  andilorj  nerve.  1.  Superficial 
****ni  ibiw.  t.  BenuuM  of  the  gelatinons  nlstance  (tobercolo  cinerao). 
o  3 
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The  nucleus  of  the  vagus  begins  on  a  level  with  the  fourth  ventricle 
(fig.  58,  p)y  and  is  contiguous  below  with  that  of  the  accessory 
nerve.  On  the  surface  it  forms  a  pyriform  swelling  along  the 
inner  side  of  the  posterior  pyramid,  and  limits  laterally  the  calamus 
scriptorius. 

Above,  this  sinks  under  the  auditory  nucleus,  and  joins  a  nucleus 
for  the  glossO'pharyngeal  nerve  in  a  line  with  it. 

Above  the  last  two  nerves  is  another  collection  of  cells  serving 
aa  a  nucleus  for  the  auditory  nerve.  This  projects  on  the  lateral 
part  of  the  medulla  (fig.  58,  r). 

At  the  front  of  the  medulla.  Outside  the  pyramid  is  the  graff 
layer  of  the  olivary  body  (fig.  58,  /)  already  described  (p.  193). 
Behind  this  is  another  separate,  elongated  and  flattened  yellowish 
streak,  the  accessory  olivary  nucleus  (fig.  43,  h)  ;  while  at  the  inner 
part  of  the  olive,  near  the  raphe,  is  a  second  collection  (fig.  58,  /)» 
which  is  broken  up  into  pieces.  Both  of  the  last  deposits  Mr. 
Clarke  considers  to  be  but  pieces  of  the  cut  folds  of  the  corpus 
dentatum. 


Pons : 

pOHitioii, 

form, 

surfaces, 


and  bonlers. 


It  is  fonned 
by  lonKi- 
tudinal  and 
transverse 
fibres. 


Dissection 
to  exiKtse 
tlie  fibres. 


PONS  VAROLII. 

The  PONS,  or  annular  protuberance  (pons  Varolii,  nodus  ence- 
phali,  fig.  54)  is  situate  above  the  medulla  oblongata,  and  between 
the  hemispheres  of  the  cerebellum.  In  its  natural  position  in  the 
skull  it  lies  below  the  opening  in  the  tentorium  cerebelli.  It  is 
nearly  of  a  square  shape,  though  it  is  rather  widest  from  side  to 
side,  and  measures  two  inches  in  the  last  direction. 

The  anterior  surface  is  grooved  along  the  middle  line,  and  is 
received  into  the  basilar  hollow  in  the  base  of  the  skull.  By  the 
opposite  surface  the  pons  forms  part  of  the  floor  of  the  fourth 
ventricle. 

The  upper  border  is  longest  and  most  curved,  and  arches  over 
the  cerebral  peduncles  ;  and  the  lower  border  overlays  the  medulla 
oblongata.  On  each  side  is  the  crus  cerebelli,  whose  fibres  radiate 
over  the  surface. 

Structure,  In  the  pons  are  alternating  strata  of  transverse  and 
longitudinal  fibres  (fig.  56)  : — ^The  transverse  set  are  continuous 
with  the  fibres  of  the  crus  cerebelli,  much  gray  matter  being  in- 
terspersed :  and  the  longitudinal  are  prolonged  from  the  medulla 
oblongata. 

Dissection.  The  transverse  superficial  fibres  of  the  pons  being 
divided  along  the  line  of  the  pyramidal  body  of  the  right  side  (fig. 
56),  may  be  turned  outwards  so  as  to  denude  the  longitudinal  fibres 
(c)  of  the  pyramid  ;  and  this  first  set  of  longitudinal  fibres,  having 
been  cut  across  already  in  the  medulla  oblongata,  may  be  raised  as 
far  as  the  upper  border  of  the  pons.  Beneath  them  will  appear  the 
second  or  deep  set  of  transverse  fibres  of  the  pons  (fig.  57,  / ). 

The  deep  transverse  fibres  may  be  cut  through  outside  the 
pyramidal  (fig.  57)  ;  then  the  deep  longitudinal  fibres  from  the 
lateral  coluum  and  the  posterior  pyramid  (d)  will  appear.  Amongst 
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this  last  set  of  longitudinal  fibres  is  the  fillet  of  the  corpus  olivare, 

which  the  dissector  should  trace  upwards  from  that  body. 

The  superficial  fibres  of  the  pons  can  be  seen  on  the  side  that  is 

untoached. 

The  trantveru  fibres  of  the  annular  protuberance  (fig.  56),  are  "^'^  *«»«- 

collected  chiefly  into  two  strata — a  superficial  and  deep,  which  unite  form  a 

with  their  fellows  in  the  middle  line  :  they  are  commissural  fibres 

of  the  cerebellum,  and  are  derived  from  the  crus  or  middle  peduncle 

of  that  body.    There  are  a  few  other  transverse,  which  serve  also 

MB  a  commissure. 

The  superficial  set  (fig.  56,/)  are  mostly  horizontal,  but  some  >mi)€rflciai 

from  the  upper  margin  of  the  pons  descend  obliquely  over  the 

others. 

The  deep  layer  (fig.  57,  /)  is  thickest,  and  contains  much  gray  an«i »  deep 

matter  between  its  fibres.  ^^*'' 

The  longitudinal  fibres  consist  of  two  sets,  viz.  one  from  the  Two  sets  of 

anterior  pyramidal  body ;  and  the  other  from  the  lateral  tract  and  fi^"*^^"^ 

the  posterior  pyramid,  to  which  a  slip  is  added  from  the  corpus 

olivare.    The  fibres  are  not  continued  simply  tlu-ough  the  pons,  but 

are  increased  in  number  by  the  addition  of  others  (peduncular) 

which,  beginning  in  the  upper  two  tliirds  of  the  pons,  join  them  on 

the  outer  side. 

The  fibres  of  the  anterior  pyramid  (fig.  56,  c)  pass  through  the  From 
pons  between  the  two  sets  of  transverse  fibres,  but  not  as  one  mass,  JSJramW ; 
&T  they  are  divided  into  a  number  of  small  bundles  in  their  pro- 
K^esB.    Much  increased  in  number,  the  fibres  enter  the  crus  cerebri 
*t  the  upper  border  of  the  pons,  and  construct  that  fasciculated 
*wface  of  the  peduncle  (rf),  which  is  now  uppermost. 

The  fibres  of  the  lateral  column  and  posterior  pyramid  are  alto-  ^^^  lateral 
gether  deeper  than  the  transverse  fibres  of  the  pons  (fig.  57,  (/),  and  i^stenor 
^  mixed  up  with  gray  matter ;  they  are  also  more  numerous  than  py™"*^^, 
"^preceding  set.    They  project  close  to  the  middle  line,  in  the  floor 
^f  the  fourth  ventricle,  and  form  the  eminence  of  the  fasciculus 
teres  (fig.  55, ')  ;  from  that  spot  they  are  continued  upwards  to  the 
^^  cerebri,  of  which  they  form  the  deeper  or  cerebral  part  (fig. 
^7)  <0*    In  the  pons  a  band  from  the  olivary  fasciculus  is  added  to 
**»e«e  fibres. 

The  olivary  fasciculus  (fillet,  fig.  57)  divides  into  two  slips  in  the  JJ^  olivary 
P^ns.    One  passes  backwards  to  the  upper  (in  this  position  deeper) 
Wof  the  crus  cerebri,  and  ends  in  and  beneath  the  corpora  quad- 
''geimna  (p.  219,  fig.  65,  *).    The  other  is  continued  to  the  crus 
^*'®hri  with  the  fibres  of  the  lateral  column. 

CbTOmM«ir«  of  the  pans.  At  the  back  of  the  pons  there  is  a  com-  Commissuro 
''^**are  between  the  halves,  opposite  the  deep  longitudinal  fibres. 
«  conasts,  like  that  of  the  medulla  oblongata,  of  fine  antero-posterior 
•JJd  transverse  fibres. 
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DISSECTION    OF    THE    CEREBRUM. 

Tlie  cerebrum,  or  the  great  brain,  is  the  largest  of  the  subdiv'i- 
sions  of  the  encephalon,  and  weighs  on  an  average  49  oz.  in  the  male, 
and  44  oz.  in  the  female.  It  fills  the  upper  part  of  the  cavity  of 
the  skull  ;  and  its  under  surface  would  correspond  with  a  line  on 
the  head  from  the  eyebrow  to  the  articulation  of  the  jaw  ;  and 
from  this  point  to  the  occipital  protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  convex 
on  the  upper  aspect,  and  uneven  on  the  lower.  It  consists  of  two 
hemispheres,  which  are  placed  side  by  side,  and  are  partly  separated 
by  a  median  or  longitudinal  fissure.  Across  the  middle  line  the 
halves  are  united  by  certain  interior  parts  (commissures),  as  well 
as  by  several  connecting  structures  at  the  under  surface.  Superiorly 
the  surface  of  the  hemisphere  is  without  any  largo  cleft ;  but 
inferiorly  it  is  divided  into  two  by  a  transverse  fissure— that  of 
Sylvius. 

Under  Surface  or  Base  of  the  Cerebrum  (fig.  59).  At  its 
under  surface  the  cerebrum  is  very  iiTegular,  in  consequence  of  its 
fitting  into  inequalities  in  the  base  of  the  skull ;  and  on  this  aspect 
the  separation  into  hemispheres  is  not  so  complete  as  on  the  upper, 
for  the  median  fissure  exists  only  at  the  front  and  back.  The 
following  objects  are  to  be  recognised  at  the  base  of  the  brain 
along  the  middle  line. 

Immediately  in  front  of  the  pons  (d)  are  two  large  white  masses, 
the  peduncles  of  the  cerebrum  (crura  cerebri,  /),  one  belonging  to 
each  hemisphere  ;  and  between  tliem  is  a  space  perforated  by 
vessels,  which  is  named  locus  perforatus  posticus  (g).  Outside  the 
peduncle  is  the  optic  tract  (t)  ;  and  between  it  and  the  inner  part 
of  the  hemisphere  is  a  fissure  leading  into  tlie  lateral  ventricle. 

In  front  of  the  peduncles  are  placed  two  white  bodies  like  peas, 
the  corpora  albicantia  (e)  ;  and  anterior  to  these  a  grayish  mass, 
called  tuber  cinereum  (A).  From  the  tuber  cinereum  a  conical 
reddish  tube,  the  infundibulnm,  descends  to  the  pituitary  body  in 
the  sella  Turcica  of  the  sphenoid  bone. 

Anterior  to  the  tuber  cinereum  are  the  converging  optic  tracts 
with  their  commissure  (i).  Beneath  the  commissure  lies  a  thin 
grayish  layer — lamina  cinerea,  m  ;  and  still  farther  forwards  is  the 
great  longitudinal  fissure  between  the  hemispheres,  with  the  white 
corpus  callosum  (w)  in  the  bottom  of  it. 

At  the  inner  end  of  the  transverse  fissure  (Sylvian)  across  the 
hemisphere,  is  another  spot,  perforated  by  vessels,  and  distinguished 
by  the  name  substantia  perforata,  or  locus  perforatus  anticus  (Q. 

Peduncle  of  the  cerebrum  (crus  cerebri,/).  This  is  a  large,  white, 
stalk-like  piece,  which  reaches  from  the  upper  border  of  the  pons 
to  the  under  part  of  the  cerebral  hemisphere  of  the  same  side,  near 
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the  inner  margin.  In  the  natural  position  the  two  peduncles  fill 
the  opening  in  the  tentorium  cerebelli.  Each  ie  about  three- 
quuteia  of  an  inch  long,  and  widens  ns  it  approaches  the  cerelirum. 
Ooasing  its  outer  aurface  ia  the  optic  tract ;  and  between  the  crura 
of  opposite  aides  is  the  interpeduncular  space,  which  contains  the 
locuB  perforstna,  the  corpora  alhicontia,  and  the  tuber  cinereum. 

Stmeture.  The  peduncle  consists  of  longitudinal  fibres,  continuous  r''™/^j^  ,- 
with  the  longitudinal  fibres  of  the  pons,  which  enclose  here  a  mass  nbres. 
ot  gray  matter  between  them. 

Fig.   6B.* 


Oiutetion,  For  the  purpose  of  showing  the  structure  of  the  crua,  DiMwOon. 
**the  right  aide  (fig.  57),  the  optic  tract  should  be  divided,  and 
UK  fibr«fl  contjnaons  with  the  anterior  pyramid  of  the  medulla 
wloDgata  should  be  raised  as  far  into  the  cms  as  the  optic  thalamus. 
*"  this  proceeding  the  mass  of  gray  matter   (locus  niger,  g)  will 

*  tadtr  nir£*M  of  the  brain,  i.  Cerebellum,  t.  Temporo-sphenoidal  lobe 
°(u«  Krebinm.  p.  Fnmtal  lobe  of  the  cerebrum  :  the  great  fiaanre  between 
■^t*|>lobel^  ii  the  Bflrian.  a.  Medulla  oblongata.  <f.  Pons  Varolii.  /. 
™'«"tbti  y.  lacta  perfoiatna  poeticnu.  e.  Corpin  Albicans,  h.  Tnbec 
'"'"•ii.  i.  Commimm  of  the  optic  cerreg.  I,  Locua  perfomtDS  aoticos. 
*■  Iwiu  cineraa.  n.  Lower  eod  (roetrniD)  of  tbe  coipns  calloanm  in  the 
P*^  Badiaa  Imtn  :  the  point  in  Iront  where  it  bends  is  named  fftrm.  On 
11^  lide  of  (he  lamina  eiuerea  ■  narrow  white  band  ia  continned  from  the 
*"  °t  tlu  eotpaa  calknun  :  Uiii  is  the  Sllet  of  the  corpus  callonim. 
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appear ;  and  beneath  it  will  be  seen  a  second  or  deeper  set  of 
longitudinal  fibres  (rf). 

The  superficial  fibres,  yrlnch  form  the  under  or  free  surface  of  the 
cms,  are  continued  from  the  anterior  pyramidal  body  (fig.  66,  c). 
They  are  longitudinal  in  direction,  and  coarse  in  texture,  and  are 
directed  upwards  radiating  to  the  cerebrum.  The  surface  of  the 
peduncle,  which  is  composed  of  these  fibres,  is  called  ihe  fasciculated 
portion,  or  the  crust 

The  de^er  fibres  are  also  prolonged  to  the  cerebrum.  They  are 
derived  chiefly  from  the  lateral  tract  and  posterior  pyramid  of  the 
medulla  oblongata,  with  a  slip  from  the  olivary  fasciculus  (fig.  57,  «Q. 
Others  come  from  the  cerebellum,  and  mix  with  the  former  :  some 
of  these  decussate  across  the  middle  line  ^  (p.  226).  The  fibres 
obtained  from  these  four  sources  are  situate  beneath  (as  now  seen) 
the  locus  niger  :  besides  being  deeper  they  are  finer  than  the 
superficial  set,  and  enclose  much  gray  substance :  the  part  of  the 
cms  formed  by  them  is  named  tegmentum. 

The  gray  matter  (locus  niger)  of  the  cms  (fig.  57,  g)  forms  a 
thin  layer  which  reaches  nearer  the  inner  than  the  outer  margin  of 
the  peduncle ;  it  is  convex  towards  the  free  surface,  but  concave 
in  the  opposite  direction. 

The  posterior  perforated  spot  (pons  Tarini,  g)  is  situate  between 
the  peduncles  of  the  cerebmm  ;  in  the  area  of  the  space  is  a  layer  of 
grayish  matter,  and  numerous  vessels  penetrate  it.  This  structare 
forms  the  hinder  part  of  the  floor  of  the  third  ventricle. 

The  corpora  albicantia  (corp.  mamillaria,  e)  are  two  small,  white 
bodies,  about  the  size  of  peas,  which  are  constructed  in  greater 
part  by  the  crura  of  the  fornix.  If  one,  say  the  right,  is  cut  across, 
it  will  be  seen  to  contain  gray  matter.  In  front  of  them  is  the 
gray  mass  of  the  tuber  cinereum. 

Tlie  median  eminence  of  the  tuber  cinereum  (h)  forms  part  of  the 
third  ventricle,  and  is  continuous  with  the  gray  substance  in  that 
cavity.  In  front  of  it  are  tlie  optic  tracts  and  commissure,  and 
from  its  centre  projects  the  following.  • 

The  infundibulum  (fimnel)  is  a  conibally-shaped  tube  wludtl 
reaches  from  the  tuber  cinereum  to  the  upper  part  of  the  posterictf 
lobe  of  the  pituitary  body.  It  consists  of  a  layer  of  gray  matter, 
surrounded  by  the  pi  a  mater  ;  and  it  is  lined  by  the  ependyma  oif 
the  third  ventricle,  as  far  as  it  is  pervious.  In  the  fetus  this  tob0 
is  open  between  the  third  ventricle  and  the  pituitary  body,  bnt  ill 
the  adult  it  is  closed  inferiorly. 

The  pituitary  body  will  be  very  imperfectly  seen  when  it  has 
been  dislodged  from  its  resting  place  :  therefore  it  should  be  some- 
times examined  in  the  base  of  the  skull  by  removing  the  surroond^ 
ing  bone.     Its  use  is  unknown. 

It  is  situate  in  the  hollow  (sella  Turcica)  on  the  sphenoid  bone^ 

*  M.  Foville  describes  a  median  commissTiTe  for  the  medulla  oblon^at^ 
pons,  and  cerebral  peduncles,  which  is  composed  of  the  interweaving  of  fifaras 
of  opposite  sides.  See  the  work  of  M.  Forille  entitled  :  Traiti  cam]^  dit 
VAnatomie^  ti-c^  du  Sytttme  Ncrveux  cMhrO'Sfinal^  p.  323,  1844. 
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and  coDsiflts  of  two  lobes,  anterior  and  posterior.  Tlie  anterior  is 
tbe  largest,  and  is  hollowed  out  behind,  where  it  receives  the  round 
posterior  lobe.  In  the  adult  this  body  is  solid,  and  firm  in  texture  ; 
int  in  the  fetus  it  is  hollow,  and  opens  into  the  third  ventricle 
through  the  infundibulum.  ^ 

Structure,   It  is  firm  and  reddish  externally,  but  softer  and  rather  Structure. 
yellow  internally.    In  it  are  nucleated  cells,  mixed  with  a  granular  . 

semi-fluid  material  ;  and  the  whole  is  contained  in  roundish  spaces, 
which  are  constructed  by  a  stroma  of  areolar  tissue  with  blood- 


Diueetum,  To  see  the  lamina  cinerea  and  the  anterior  termination  Dissection, 
of  the  corpus  callosum,  the  hemispheres  are  to  be  gently  separated 
frinn  each  other  in  front. 

The  lamina  cinerea  (m)  is  a  thin  concave  layer  of  gray  substance,  p»y 
which  gradually  tapers  forwards  from  the  tuber  cincreum  to  the 
interior  termination  of  the  corpus  callosum.  This  stratum  closes 
the  anterior  part  of  the  third  ventricle,  and  is  continuous  laterally 
with  the  anterior  perforated  spot.  In  consequence  of  its  great  thin- 
ness, this  structure  is  often  broken  through  in  removing  the  brain. 

The  eofpus  callogum  (w),  bent  in  front,  is  continued  horizontally  ^^J^JJ^m 
backwards  in  the  longitudinal  fissure  to  the  lamina  cinerea,  and 
ends  by  two  white  narrow  bands,  the  fillets  or  peduncles  of  the 
coqnis  callosum :    each  band  is  continued  onwards  by  the  side  of 
the  lamina  cinerea  to  the  anterior  perforated  spot.    To  the  anterior  ®°4®  ^^'. 
bend  of  the  corpus  callosum  the  term  knee  (genu)  is  applied,  and  two  bands, 
to  tbe  prolonged  central  part  the  appellation  rostrum  has  been  given. 
Literally  the  corpus  callosum  reaches  into  the  frontal  lobe,  and  f "5^  extendH 
lonna  part  of  the  floor  of  the  lateral  ventncle.  sphere. 

Anieriar  perforated  spot  (substantia  perforata  antica,  /)  is  a  space  Substantia 
near  the  inner  end  of  the  fissure  of  Sylvius,  which  is  situate  between  iutf"™** 
the  frontal  and  temporo-sphenoidal  lobes  of  the  cerebrum,  and  ex- 
ternal to  the  optic  tract.  On  the  inner  side  it  is  continuous  with  the 
limina  cinerea ;  and  crossing  it,  from  witliin  outwards,  is  the  fillet 
of  the  corpus  callosum.  This  space  is  gray  on  the  surface  ;  it 
coRetponds  with  the  corpus  striatum  in  the  interior  of  the  brain,  and 
ii  perforated  by  numerous  vessels  for  that  body. 

Pomtion  of  the  part.    Now  the  base  of  the  cerebrum  has  been  f^^'^JJ  ^^ 
^wsected,  the  brain  should  be  turned  over  for  the  examination  of  the  examine 
Bpper  part.    Something  should  then  be  placed  beneatli  the  front,  in  "I'l'^'l*'^- 
Offer  that  it  may  be  raised  to  the  same  level  as  the  back  ;   and  a 
'^^llcd-np  cloth  should  loosely  encircle  the  whole,  to  support  the 
Wniispheres. 

Upper  Surface  of  the  Cerebrum.     On  the  upper  surface  the  Corebrum 
wwbrum,  taken  as  a  whole,  is  oval  in  form,  and  is  convex  in  its  above,  and 
witline,  in  accordance  with  the  shape  of  tlie  skull. 

A  median  longitudinal  fissure  divides  the  cerebrum  incompletely  tiol^^a"^ 
Brto  two  halves.    At  the  front  and  back  the  hemispheres  are  quite  median 
*Pttated  by  it ;  but  at  the  middle  and  under  parts  they  are  united      "^ 
»>y  connecting  pieces,  the  largest  of  which   is  the  white  corpus 
^^^^osom.    In  it  the  falx  cerebri  is  lodged. 
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Eub  iinir  Each  liemiephere  ta  larger  in  froDt  than  behind.  Its  outer  surface 
JB  convex  ;  but  the  inner  ia  flat,  and  in  contact  in  front  with  the 
opposite  half.  On  the  upper  aspect  the  surface  of  the  hemisphere 
ia  divided  by  fissures  into  lobes,  and  on  the  under  aspect  it  is  cleft 
into  two  large  pieces  by  the  fissure  of  Sylvius.     The  superficies  of 

l«Mart«l      the  liemigphere  is  marked  by  tortuous  eminences, the  projections  on 

tio™na"     '*  I'S'ig  named  convolutions  or  gyri,  and  the  intervening  depres- 

snicl.  eiona,  sulci  or  anfractuosities.'* 

Siurex.  Fissures  of  the  Hehisphere.    The  larger  fissures  separate  the 

lobes,  and  the  smaller  sulci  mark  the  extent  of  particular  convolu- 
tions. The  fissures  dividing  the  hemisphere  into  lobes  are  the  three 
following  : — 


Fig.  60.t 


The  fiimire  of  Sylvi'vt  (S,  fig.  60)  begins  below  at  the  anterior 
perforated  spot,  and  directed  oat  between  the  frontal  and  temporo- 
sphenoidal  lobes,  divides  into  two  pieces,  anterior  and  posterior. 

Tlio  anterior  limb  'S,  ascends  for  a  short  distance  into  the  frontftl 

t  The  'posterior  limb,  the  continuation  of  the  fissure,  is  directed 
obliquely  upwards  and  backwards  to  about  the  middle  of  the  outer 
face  of  the  hemisphere.  At  its  extremity  it  is  sometimes  divided 
into  smaller  sulci. 

*  In  the  following  dcBcriptioD  of  the  surface  anatomy  of  the  cerebnun  I 
hsTe  followed  chiefly  the  arraugcmeDt  of  Professor  TurDCr  in  faia  paper  "  Ox 
TUB  CoNTOLDTions  Or  THE  HcHAH  Cehrbrcw  ;  "  und  to  bim  I  am  indebted 
for  permission  to  copy  the  woodcuts  employed  in  lUuatration  of  bi»  publieatioo. 

i"  Lobes  of  the  hemisphere,  and  coavolutiontandfcmtesof  the  outer  luttaeB. 
—fr.  Frontal  lobe.  Par.  Parietal  lohe.  Oc.  Occipital  lobe.  TS.Tvmfom- 
eptenoidnl  lolie.  R.  Firaore  of  Bolondo,  S.  Posterior.  '3.  Ascending  limb 
of  the  Pjlrian  fissure.  PO,  Place  of  the  eitetnal  parieto-occipital  Bnon 
whicb  is  not  viaible  in  a  side  view.  IF.  Intn-parieljil  sulcus.  P.  FUallel 
■alcus.^ — ],  inferior  ;  2,  middle  ;  and  3,  superior  frontal  gyms  ;  i,  anendiiix 
frontal;  and  6,  ascending  parietal  gyrus  ;  5',  panetallobuJe  ;  G,  angalargjriia  ; 
7,  superior ;  8,  middle  ;  and  9,  inferor  ternporo-epheroidal  gyrus  ;  10,  superior  ; 
11,  middle;  and  ]S,  inferior  occipital  conTotntion.  A.  Soprb-margiiial  ctmTO- 
IntioD— a,  Grat ;  b,  second  ;  e,  third  ;  and  d,  fonttfa,  annecitaol  syma. 
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Fi99urt  of  Rolando  {R.  fig.  60).     Beginning  above,  about  half  Fi«sure  of 
way  along  the  hemisphere,  in  or  near  the  longitudinal  fissure  of  the  ^^^^'^^o- 
cerebrum,  it  is  prolonged  out^-ards  between  the  frontal  and  parietal 
lobes  nearly  to  the  posterior  part  of  the  Sylvian  fissure, — about  the 
middle  of  that  limb. 

The  external  parieto-occipital fissure  (opposite  P  0,  fig.  60,)  begins  Outerj 
in  the  median  longitudinal  fissure  half  way  between  the  preceding  !* -ipitai  * 
and  the  hinder  end  of  the  hemisphere.     It  is  very  variable  in  extent,  fl^aure. 
being  sometimes  an  inch  long,  and  at  others  only  a  slight  indentation ; 
but  it  may  be  always  recognised  by  its  continuity  with  the  per- 
pendicular fissure  on  the  inner  face  of  the  hemisphere  (tig.  62). 

Lobes  of  the  Hemisphere.  Each  hemisphere  is  divided  into  five  Number  of 
lobes,  which  have  the  following  names  and  limits  : — 

The  frontal  lobe  (Fr,  fig.  60)  forms  the  anterior  half  of  the  Frontal  lobe 
hemisphere.     It  is  limited  below  by  the  fissure  of  Sylvius  5,  and 
behind  by  the  fissure  of  Rolando,**  7?.     Its  under  part,  which  rests  »"*!  lobule. 
on  the  orbital  plate,  has  been  called  the  orbital  lobule. 

The  parietal  lobe  (Par^  fig.  60)  is  placed  behind  the  preceding,  Parietal  lubt- 
and  reaches  down  to  the  Sylvian  fissure.    It  is  about  half  as  long 
as  the  frontal.     In  front  it  is  bounded  by  the  fissure  of  Rolando,  if, 
and  behind  by  tlie  parieto-occipital  {P  0).    The  upper  and  hinder  and  lobule. 
part,  close  to  the  median  fissure,  is  named  the  parietal  lobule  (5'). 

The  occipital  lobe  (Oc,  fig.  60)  constitutes  the  pointed  end  of  the  ^^^^^^^ 
liemisphere  and  measures  about  a  fifth  of  the  whole.     In  front  it  is 
»pparated  from  the  parietal  lobe  by  the  parieto-occipital  fissure 
(P  0),  but  below  it  blends  with  the  following  lobe.     It  rests  on  the 
tentorium.    On  the  inner  surface  is  a  triangular  piece,  the  occipital  »»<!  lobuU". 
lobule  (»,  fig.  62). 

The  temparo-sphenoidal  lobe  {T  S,  fig.  60)  projects  into  the  middle  JjXniuiiil 
*o«8i  of  the  base  of  the  skull.     It  is  situate  behind  the  fissure  of  lobe. 
^^▼itis,  and  below  the  parietal  and    occipital  lobes.     Tlie  outer 
"^tce  is  in  contact  with  the  cranium,  and  the  opposite  is  supported 
'^^Ainly  on  the  tentorium. 

The  central  lobe,  or  the  island  of  Reil  (C,  fig.  61),  Hes  in  the  Ccntiaiiobo 
^Han  fissure,  and  is  concealed  by  the  overlapping  of  the  frontal 
^  temporo-sphenoidal  lobes.  On  separating  those  lobes  it  will  be 
■^  to  be  bounded  in  front  and  behind  by  the  limbs  of  the  Sylvian 
"•nre,  and  externally  by  a  deep  groove  separating  it  from  the  frontal 
^  parietal  lobes.    It  is  of  a  triangular  form  with  the  apex  down. 

COKVOLUTIONS  OF  THE  CEREBRUM.  In  different  brains  the  con-  Convoiu- 
^Itttiona  vary  slightly  in  form,  and  even  in  the  two  hemispheres  of  ijemisi.here. 
^e  Bime  cerebrum  they  are  not  exactly  alike  ;  but  there  is  always 
■""hilarity  enough  for  the  recognition  of  the  chief  eminences.  Each 
"^  possesses  convolutions,  but  these  run  into  each  other  by  means 
01  nnaller  gyri,  either  on  the  surface  of  the  brain  or  at  the  l)ottom 
of  the  sulci ;  and  the  student  may  experience  some  difficulty  at 
™t  in  defining  the  limits  of  each.  It  is  in  the  smaller  gyri  that 
"®  Srettest  variation  will  be  found. 

^  ^J  lome  the  anterior  limb  of  the  fissare  'S  is  made  the  hinder  bound  of 
^  ^ ;  hat  this  is  not  bo  good  an  arrangement  as  the  one  in  the  text. 
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A.  Convolutions  of  the  Outer  Surface.  About  the  middle  of 
the  hemisphere  are  two  straight  vertical  convolutions,  one  on  each 
side  of  the  fissure  of  Rolando,  i2,  which  will  serve  as  a  starting  point. 
In  front  of  those  two  the  convolutions  are  longitudinal ;  and  behind 
they  take  an  oblique  direction  to  the  back  of  the  brain. 

o.  The  frontal  convolutions  (fig.  60)  form  two  sets,  one  on  the 
outer,  the  other  on  the  under  surface  of  the  frontal  lobe  :  those  on 
the  outer  aspect  are  four,  viz.,  one  vertical  or  posterior,  and  three 
longitudinal  or  anterior,  as  follows  : — 

Tlie  ascending  frontal  (*)  is  the  vertical,  straight  convolution, 
which  bounds  in  front  the  Rolando  fissure.  It  reaches  down  from 
the  median  to  the  Sylvian  fissure  (posterior  limb).  Along  the 
anterior  border  it  is  joined  by  the  tliree  frontal  convolutions  ;  and 
below  it  unites  with  the  most  anterior  convolution  of  the  parietal 
lobe  round  the  lower  end  of  the  fissure  of  liolando,  jR. 

The  three  longitudinal  frontal  convolutions  are  much  subdivided 
and  blended,  and  are  separated  by  two  intervening  sulci.  They  are 
named  superior  ('),  middle  (*),  and  inferior  (*)  :  they  communicate 
behind  by  secondary  gyri  with  the  ascending  frontal  (*),  the  highest 
having  often  two  processes  ;  and  are  directed  forwards  one  outside 
another  to  the  anterior  extremity  of  the  hemisphere. 

The  under  or  orbital  surface  of  the  frontal  lobe,  concave,  is 
represented  in  fig.  Gl.  Near  the  inner  margin  is  a  sulcus,  the 
olfactory,  lodging  the  olfactory  nerve  ;  and  internal  to  it  is  the 
lower  end  of  the  marginal  convolution  Q^).  External  to  the  sulcus 
lies  a  convolution,  which  is  pointed  behind,  but  widened  and  sub- 
divided in  front,  and  encloses  smaller  gyri  and  sulci  within  its  coil : 
this  has  been  subdivided  into  three  parts,  an  inner  (*),  a  posterior  (*), 
and  an  external  (*). 

h.  The  parietal  convolutions  (fig.  GO),  like  the  outer  frontal,  are 
four  in  number ;  an  anterior,  or  ascending,  which  is  vertical  along 
the  fissure  of  Rolando,  and  three  directed  back  from  it. 

The  ascending  parietal  (*),  narrow  and  straight,  limits  behind  the 
fissure  of  Rolando,  and  reaches  from  the  middle  line  to  the  hinder 
limb  of  the  Sylvian  fissure,  S.  Above,  it  runs  into  the  parietal 
lobule,  ^'j;  and  below,  it  joins  the  ascending  frontal  round  the  lower 
end  of  the  fissure  of  Rolando.  Behind  it  is  separated  from  the 
other  gyri  of  the  parietal  lobe  by  a  sulcus,  I  P.^ 

The  parietal  lobule  (*')  appears  to  be  an  appendage  to  the  upper 
end  of  the  ascending  convolution,  and  is  continued  back  along  the 
upper  margin  of  the  hemisphere  as  far  as  the  parieto-occipital 
fissure.  Subdivided  on  the  surface  into  two  chief  parts  it  is  joined 
beliind  to  the  occipital  lobe  by  the  small  annectant  gyrus  (a).  To 
its  outer  side  lies  the  upper  end  of  the  intraparietal  sulcus  ;  and 
here  it  joins  usually  the  following  convolution.  A, 

The  supra-marginal  convolution j  Ay  lying  outside  and  below  th© 

*  The  intraparietal  sulcus  (/  /*,  fig.  60,  Turner),  is  placed  between  tho 
ascending  parietal  and  the  supra-marginal  convolution,  A.  Above,  it  im 
directed  back  near  the  upper  part  of  the  hemisphere,  separating  the  parietaX 
lobule  (5^)  and  the  supra-mar^nal  convolution,  A, 
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preceding,  is  interposed  between  the  intraporietnl  sulcus,  /  P,  and 
the  Sylvian  fissure  (outer  end).  Varinbic  in  shape  it  joins,  below, 
the  aacending-  parietal  convolution  (')  ;  it  may  communicnte  above 
with  the  parietal  lobule,  and  behind  with  the  following. 

The  angular  convolution  {'),  very- complicated  and  not  well  defined,  foitnJi,  nr 
is  placed  at  the  eitremity  of  the  hinder  limb  of  the  Sylvian  iisaure,  •"tt"'*'' 
and  is  composed  of  two  or 

three  piecea.     Above  it  is  the  ^   ^l'* 

parietal  lobule  ;  and  below, 
the  temporo-Bphenoidol  lobe 
which  it  joins.  In  front  lies 
the  Bnpra-maTginal  convolu- 
tion; and  behind,  the  occipital 
lobe,  with  which  it  blends  by 
the  Hnall  annectant  gyiuaib). 

c.  Tiw  oeeipilal  fOBrolutiont  ' 
(fig.  60)  are  small  and  very 
much  divided,  so  that  their 
ODtline  is  uncertain.  They 
are  three  in  number,  lying  oi 
above  another,  and  separated 
by  nilci,  something  like  the 

hontal   gjri  at  the  opposite 

end  of  the  hemisphere. 
"Hie    upper  ('"),    forming 

put  of  the  margin  of  the 

longitudinal  fissure,  receives 

in  umectant  gyrus  from  the 

parietal  lobnle. 

.  The  middle   ("),  crossing 

ixitwuds  the  hemisphere,  bos 

("o  umectant  gyri  to  other 

^Tolntions ;  one  (6)  joining 

t  ibove  to  the  angular  convolution,  and  anotlier  (c)  passing  to 

^  nu'ddle  tempo ro-sphenoidal  convolution. 
The  inferior  (")  occupies  the  tip  of  the  hemisphere  between  llie  «nd  loinr. 

"•Pper  and  under  surfaces.     At  the  inner  end  it  is  continuous  with 

"^  Upper  gyrus  ;  and  at  the  outer  end  with  the  inferior  temporo- 

^'ttnoidal  convolution  (')  by  an  annectant  gyms  (</). 
rf.  The  temporo-iphenoiJal  conroluiiota  (fig.  GO),  three  in  number,  Tiiiw  tam- 

""1  from  above  down,  and  are  separated  from  one  another  by  two  K^'^io'cJ^'. 

«tlci.  VOlOtlOM  -. 

The  anperior  (^  bounds  posteriorly  the  horizontal  lind>  of  the  upper, 
^Man  Bssure.    At  the  upper  end  it  is  connected  by  a  gyms  with 
**  angular  convolution. 

^Tie  middle  (")  is  separated  from  the  first  by  the  parallel  sulcus  middla, 
^■O-    Above,  it  blends  commonly  with  tlie  angular  convolution,  and 

^^  ^ew  of  tho  orbital  lobnU  and  the  Mntinl  lobe.  —  0.  Ulancl  of  Heil.  or 
™^Ua  lobe.      0.  OUaCtorj  sulcoa.     2.  Internal ;  3,  posterioi ;  anil  fl,  extamal 
17.  Harginal  couTolntioD  of  the  IteniiqibBre. 
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is  connected  to  the  middle  occipital  convolution  by  an  annectant 
gyrus  (c). 
lower,  The  inferior  (*),  less  well  marked  than  the  other  two,  forms  part 

also  of  the  inner  surface  of  tlie  temporo-sphenoidal  lobe  (p.  208). 
By  the  upper  end  it  is  united  to  the  third  occipital  convolution  by 
an  annectant  gyrus  (d), 
withpurallel      The  parallel  sulcus  (P,  fig.  60),  named  from  its  position  to  the 
8uicu8.         Sylvian  fissure,  extends  from  the  lower  end  of  the  temporo-sphe- 
noidal lobe  to  the  angular  convolution. 
Central  lobe      «.  Tlie  convolutions  of  the  central  lobe  (C,  fig.  61),  about  six  in 
tions?^"        number,  are  straight  for  the  most  part,  and  are  separated  by  shallow 
sulci  :  they  are  directed  upwards  from  apex  to  base  of  the  lobe. 
Tlie  posterior  gyri  are  the  longest  and  broadest ;  and  the  anterior 
joins  the  convolution  of  the  under  surface  of  the  orbital  lobule. 
Convoiu-  B.  Tlie  CONVOLUTIONS  OF  THE  INNER  SURFACE  of  the  hemisphere 

tions  on  (fig  62)  are  generally  well  defined  ;  but  some  being  so  long  as  to 
face  of  he-  reach  beyond  the  extent  of  a  lobe,  the  arrangement  of  them  in  lobes 
uiispliere.      cannot  be  followed,  as  on  the  exterior. 

How  to  see  Dissection.  Without  the  use  of  a  separate  hardened  hemisphere, 
them.  ^Y^Q  parts  to  be  now  described  will  not  bo  seen  satisfactorily.     If 

the  student  possesses  only  one  brain,  he  may  bring  into  view  much 
of  the  inner  surface  by  cutting  off  the  left  hemisphere  as  low  as 
the  white  corpus  callosum  in  the  median  fissure. 
Convolution       Convolution  of  tlie  corpus  callosum^  gynis  fornicatus  (**),  is  long 
iiuoBuiru      ^°^  simple,  and  arches  round  the  body  from  which  it  takes  its  name. 
Beginning  at  the  base  of  the  brain  in  the  anterior  perforated  spot, 
it  bends  backwards  in  contact  with  the  corpus  callosum  (Col),  and 
below  the  back  of  that  body  blends  by  a  narrowed  piece  with  the 
uncinate  convolution  (**)  of  the  temporo-sphenoidal  lobe.  Anteriorly 
a  sulcus  separates  it  from  the  following  convolution  ;  and  smaller 
gyri  often  connect  the  two  across  that  sulcus. 
Marginal  The  marginal  convolution  (*')  is  named  from  its  position  on  the 

convolution,  edge  of  the  median  fissure.     Its  extent  is  rather  more  than  half  the 
length  of  the  hemisphere,  for  it  begins  in  front  at  the  anterior 
perforated  spot,  and  tenninates  near  the  back  of  the  corpus  callosum, 
just  behind  the  fissure  of  Rolando.     It  is  much  subdivided  on  the 
surface ;  and  on  the  under  part  of  the  frontal  lobe  (fig.  61)  it  lies 
internal  to  the  olfactory  sulcus.    Between  it  and  the  preceding 
convolution  is  situate  the  calloso-marginal  sulcus  (i)  which  marks 
its  hinder  limit, 
andcaiioso-      Tlie   calloso-marginal  sulcus   (t.  Huxley),   designated  from   its 
JJ^I^       situation,  begins  in  front  below  the  corpus  callosum,   and  ends 
behind,  near  the  back  of  the  same  body,  by  ascending  to  the  edge 
of  the  hemisphere.    Smaller  gyri  uniting  the  two  bounding  convo- 
lutions, frequently  interrupt  it ;  and  secondary  sulci  are  prolonged 
from  it  into  the  same  convolutions. 
<iu*drikte.       The  qua/Iri lateral  lobule  (**')  reaches  from  the  marginal  convolii- 
^'     tion  in  front  to  the  parietal-occipital  fissure  behind.    It  is  much 
divided  by  sulci,  and  projects  above  to  the  edge  of  the  hemisphere ; 
it  joins  below  the  gyrus  fornicatus. 
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The  occipital  lohuh  (^)  ia  trinngular  in  shape,  with  the  boae  ommu 
upwards  it  the  margin  of  llie  hemisphere.    Measuring  about  an  ''''™*- 
inch  and  a  half  in  deptli,  it  lies  between  the  internal  parieto-occi- 
piUl  fissare,  FO,  and  the  calcarine  sulcus  (0.    Sulci  running  from 
^)ezto  base  divide  it  into  four  or  five  narrow  convoluliona. 

/ntemol  perpendieular  or  parieto-occipiUtl  JUmre   (PO,  fig.  G2)  inner 
•eparates  the  two  preceding  lobules.     Continuous  with  the  external  j^!',^ 
fiaaure  of  the  same  name,  it  opens  below  into  the  following.  nuun. 

The  ealcarine  guleua  I,  (Huxley)  is  directed   across   the  back  of  Caiorlna 
the  hemisphere  below  the  level  of  the  corpus  callosum,  and  ends  '"''"•^ 
in  front  at  the  gyrus  fomicatua  ("),  whoso  hinder  limit  it  marks. 

Pig.  «2.* 


I>  nceirea  above  the  internal  perpendicular  fissure ;  and  it  einks 
ialo  the  posterior  comu  of  tha  lateral  vehtricle,  forming  the 
flniaence  of  the  hippocampus  minor. 

Internal  temporn-sphenoldal  convolutions  (fig.  62)  are  two  in  Two  i«u- 
Mmber,  viz.,  the  uncinate  and  dentate,  and  occupy  the  tentorial  HUI^^ooo- 
•orfice  of  the  hemisphere.  voiuUoiu: 

The  uncinate  or  hippoeampal  convolulion  ("),  is  prolonged  from  nncln»te: 
"m  posterior  end  of  the  hemisphere  nearly  to  the  tip  of  the  temporo- 
^tienoidal  lobe.  It  is  somewhat  narrowed  in  the  middle,  where 
ti*  gyrus  fomicatua  blends  with  it ;  and  is  enlarged  at  each  end, 
^•pedally  at  the  posterior  where  it  is  subdivided  by  sulci.  Below 
't  >>  a  long  curved  sulcus,  the  collateral  (n)  ;  and  above  it  are  the 
*^*lcariQe  ([),  and  the  dentate  sulcus  (m).  From  the  anterior 
f^tremity  a  narrow  piece  ('*,  uncus)  is  prolonged  back  for  half  an 
""it  on  the  inner  side,  like  a  hook. 

Below  the  uncinate  convolution  is  part  of  the  inferior  temporo- 
•phenoida!  convolution  ('),  before  described,  which  forms  the  lower 

*  ConTOlnticniB  and  sulci  an  the  inner  face  of  the  hemitphere. — P.O.  Id- 
'''W  puiato-oocipit*!  Buare.  Col,  Corpoa  callonm,  cut.  t,  coUDao-niaiKUud 
^■01 ;  t,  olcmiine  aolciu  ;  nt,  dentate  lulcoB  ;  n,  collatend  snlcos  ;  17,  mar- 
1^  una;  IS.  coavolation  of  corpiu  calloanm  ;  18',  qoadrilateial  lobnJe ; 
18,  wndnite  gyms  ;  19',  crochet  or  hook  of  tho  uncinate  gyiuB  ;  25,  oodpital 
'"*'•;  9,  iafanoi  lemporo-aphenoidal  gjnu  parti;  nen. 
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edge  of  the  temporo-sphenoidal  lobe,  appearing  more  largely  on  the 
inner  than  the  outer  face. 

The  collateral  sulcus  n,  (Huxley)  courses  along  the  lower  border 
of  the  uncinate  convolution  ;  it  projects  into  the  inferior  comu  of 
the  lateral  ventricle,  and  gives  rise  to  the  prominence  of  the  emi- 
nentia  collateralis.  Secondary  sulci  emanate  from  it,  and  it  is  often 
interrupted  by  cross  gyri. 

The  dentate  sulcus  w,  (Huxley)  is  the  deep  groove  at  the  upper 
edge  of  the  uncinate  convolution  (*•),  and  corresponds  with  the 
prominence  of  the  hippocampus  major  in  the  descending  comu  of 
the  lateral  ventricle.  Upwards  it  is  limited  by  the  corpus  callosum 
(^Cal)  and  downwards  it  intervenes  between  the  hook  and  the  body 
of  the  uncinate  convolution. 

In  the  dentate  sulcus  is  the  gray  substance  of  the  hemisphere^ 
convolution,  which  presents  a  notched  border  at  the  inner  edge  of  the  temporo- 
sphenoidal  lobe  ;  this  has  been  called  the  dentate  convolution,  and 
will  be  better  seen  in  a  subsequent  stage  of  the  dissection  of  the 
brain  (p.  214). 

Structure  of  the  Convolutions.  Each  convolution  is  continuous 
with  the  interior  of  the  brain  on  the  one  side  (base)  ;  and  is  free 
on  the  surface  of  the  brain  on  the  other  side,  where  it  presents  a 
summit  and  lateral  parts.  On  a  cross  section  it  will  be  seen  to 
consist  externally  of  gray  cerebral  substance  as  a  cortical  layer, 
which  is  continued  from  one  eminence  to  another  over  the  surface 
of  the  hemisphere  ;  and  internally  it  is  composed  of  white  brain 
substance — the  medullary  part,  which  is  derived  from  the  fibrous 
mass  in  the  interior.  The  cortical  layer  is  composed  of  two,  or  in 
some  parts  of  three  strata,  which  are  separated  by  intervening  paler 
layers  ;  and  an  outer  white  stratum,  which  covers  the  surface,  is 
most  marked  over  the  internal  and  lower  portions  of  the  uncinate 
convolution. 

Interior  of  the  Cerebrum.  The  cerebrum  consists  on  each  side 
of  a  dilated  part  or  hemisphere,  and  of  a  stalk  or  peduncle.  In 
the  interior  of  the  hemispheres  is  a  large  central  space,  which  is 
subdivided  into  smaller  hollows  or  ventricles,  and  contains  a  piece 
of  the  pia  mater.  And  the  whole,  except  the  peduncle,  is  sur- 
rounded by  a  convoluted  crust. 

In  conducting  the  dissection  of  the  cerebrum,  the  student  will 
learn  the  form  and  situation  of  the  several  constituent  parts,  and 
the  connections  between  these  by  means  of  fibres. 

Dissection.  Supposing  both  hemispheres  entire,  the  left  is  to  be 
cut  off  to  the  level  of  the  convolution  of  the  corpus  callosum. 
When  this  has  been  done,  the  surface  displays  a  white  central  mass 
of  an  oval  shape  (centrum  ovale  minus),  which  sends  processes  into 
the  several  convolutions.  In  a  fresh  brain  this  surface  would  be 
studded  with  drops  of  blood  escaping  from  the  divided  vessels. 

Next,  the  convolution  of  the  corpus  callosum  is  to  be  divided 
about  the  middle,  and  the  two  pieces  are  to  be  thrown  backwards 
and  forwards.  Under  it  lies  a  thin  narrow  band,  the  covered  band 
of  Beil,  which  bends  down  before  and  behind  the  corpus  callosum. 
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A  shnilar  dissection  is  to  be  carried  out  on  the  opposite  side  ;  and  On  right 
the  hemisphere  being  removed  to  the  level  of  the  corpus  callosum,  ^p^T*  ^^ 
the  transverse  fibres  of  that  body  are  to  be  defined  as  they  radiate  cerebram. 
to  the  convolutions. 

Now  a  much  larger  white  surface  comes  into  view  (larger  oval  Centram 
centre),  which  has  been  named  centrum  ovale,  Vieussens ;  and  the  udwpS!"* 
white  mass  in  each  hemisphere  is  seen  to  be  continuous,  across  the 
middle  line,  through  the  corpus  callosum. 

The  corpus  callosum  reaches  from  the  one  half  of  the  cerebrum  Corpua 
to  the  other,  and  forms  the  roof  of  a  space  (lateral  ventricle)  in 
each  hemisphere.    Between  the  halves  of  the  brain,  where  it  occu- 
pies the  longitudinal  fissure,  it  is  of  small  extent,  being  about  four 
inches  in  length,  and  somewhat  arched  from  before  backwards.    It  Sitimtion 
is  narrower  in  front  than  behind,  and  extends  nearer  to  the  anterior  "*    °"^ 
tiian  the  posterior  part  of  the  cerebrum. 

In  front  the  corpus  callosum  is  bent  to  the  base  of  the  brain  Anterior 
(fig.  59,  n),  as  before  described  (p.  201)  ;  and  behind  it  ends  in  a  5°^°*^ 
thick  roll,  which  is  connected  with  the  subjacent  fornix. 

On  the  upper  surface  the  fibres  are  directed  from  the  hemispheres  upper 
to  the  middle  line, — ^the  middle  being  transverse,  but  the  anterior  sm&ce, 
md  posterior  oblique.    Along  the  centre  is  a  ridge  or  raph^,  and  transverse 
cbse  to  it  are  two  or  more  slight  Jongitudinal  white  lines  (nerv'es  of  dSaal*fltoS!.' 
Lancisi).    Still  further  out  may  be  seen  other  longitudinal  lines 
(oovered  band,)  beneath  the  convolution  of  the  corpus  callosum,  if 
ill  of  them  have  not  been  taken  away  in  the  removal  of  that  con- 
▼olution.    The  central  longitudinal  fibres  are  prolonged  downwards 
in  front,  and  joining  the  covered  band  or  fillet  are  continued  to  the 
anterior  perforated  spot. 

Dissection.  In  order  to  see  the  ^ckness  of  the  corpus  callosum,  Disseotiosi. 
and  to  bring  into  view  the  parts  in  contact  with  its  under  surface, 
a  cot  is  to  be  made  through  it  ou  the  right  side  about  half  an  inch 
from  the  central  ridge  ;  and  this  is  to  be  extended  forwards  and 
backwards;  as  frur  as  the  limits  of  the  underl3ring  ventricle.  Whilst 
cutting  through  the  corpus  callosum,  the  student  may  ob8er^'e  that 
a  thin  membraniform  structure  lines  its  under  surface. 

Hie  corpus  callosum  is  thicker  at  each  end  than  at  the  centre,  in  is  thickest 
consequence  of  a  greater  number  of  fibres  being  collected  from  the  **  ®*^^  ^"^ 
cerebrom  ;  and  the  posterior  part  is  the  thickest  of  all.    Connected  Under 
with  its  under  surface  along  the  middle  is  the  septum  lucidum  or 
partition  between  the  ventricles  (fig.  63,  6),  and  still  posterior  to 
that  is  the  fornix  (e). 

This  is  the  chief  conunissural  body  of  the  halves  of  the  brain,  and  Use. 
reaches  laterally  even  to  the  convolutions,  but  its  fibres  are  not 
distinct  far  in  ^e  hemisphere. 

DissecUan.  The  left  lateral  ventricle  is  to  be  now  opened  in  the  Dissection. 
same  way  as  the  right ;  and  to  prepare  for  the  examination  of  the 
cavity  on  the  right  side,  as  much  of  the  corpus  callosum  as  forms 
the  roof  of  the  space  is  to  be  removed.  A  part  of  the  ventricle 
extends  down  in  the  temporo-sphenoidal  lobe  towards  the  base  of 
the  brain ;  and  to  open  it,  a  cut  is  to  be  carried  outwards  and 
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DISSECTION    OF    THE    CEREBRUM. 

The  cerebrum,  or  the  great  brain,  is  the  largest  of  the  subdivi- 
sions of  the  encephalon,  and  weighs  on  an  average  49  oz.  in  the  male, 
and  44  oz.  in  the  female.  It  fills  the  upper  part  of  the  cavity  of 
the  skull  ;  and  its  under  surface  would  correspond  with  a  line  on 
the  head  from  the  eyebrow  to  the  articulation  of  the  jaw  ;  and 
from  this  point  to  the  occipital  protuberance. 

Taking  the  general  form  of  the  cranium,  the  cerebrum  is  convex, 
on  the  upper  aspect,  and  uneven  on  the  lower.  It  consists  of  two 
hemispheres,  which  are  placed  side  by  side,  and  are  partly  separated 
by  a  median  or  longitudinal  fissure.  Across  the  middle  lino  tlie 
halves  are  united  by  certain  interior  parts  (commissures),  as  well 
as  by  several  connecting  structures  at  the  under  surface.  Superiorly 
the  surface  of  the  hemisphere  is  without  any  large  cleft ;  but 
inf  eriorly  it  is  divided  into  two  by  a  transverse  fissure — that  of 
Sylvius. 

Under  Surface  or  Base  of  the  Cerebrum  (fig.  59).  At  its 
under  surface  the  cerebrum  is  very  iiTegular,  in  consequence  of  its 
fitting  into  inequalities  in  the  base  of  the  skull ;  and  on  this  aspect 
the  separation  into  hemispheres  is  not  so  complete  as  on  the  upper, 
for  the  median  fissure  exists  only  at  the  front  and  back.  The 
following  objects  are  to  be  recognised  at  the  base  of  the  brain 
along  the  middle  line. 

Immediately  in  front  of  the  pons  (d)  are  two  large  white  masses, 
the  peduncles  of  the  cerebrum  (crura  cerebri,  /),  one  belonging  to 
each  hemisphere  ;  and  between  them  is  a  space  perforated  by 
vessels,  which  is  named  locus  perforatus  posticus  (g).  Outside  the 
peduncle  is  the  optic  tract  (t)  ;  and  between  it  and  the  inner  part 
of  the  hemisphere  is  a  fissure  leading  into  the  lateral  ventricle. 

In  front  of  the  peduncles  are  placed  two  white  bodies  like  peas, 
the  corpora  albicantia  (e)  ;  and  anterior  to  these  a  grayish  mass, 
called  tuber  cinereum  (A).  From  the  tuber  cinereum  a  conical 
reddish  tube,  the  inf  undibulum,  descends  to  the  pituitary  body  in 
the  sella  Turcica  of  the  sphenoid  bone. 

Anterior  to  the  tuber  cinereum  are  the  converging  optic  tracts 
with  their  commissure  (t).  Beneath  the  commissure  lies  a  thin 
grayish  layer — lamina  cinerea,  m  ;  and  still  farther  forwards  is  the 
great  longitudinal  fissure  between  the  hemispheres,  with  the  white 
corpus  callosum  (n)  in  the  bottom  of  it. 

At  the  inner  end  of  the  transverse  fissure  (Sylvian)  across  the 
hemisphere,  is  another  spot,  perforated  by  vessels,  and  distinguished 
by  the  name  substantia  perforata,  or  locus  perforatus  anticus  (Z). 

Peduncle  of  the  cerebrum  (crus  cerebri,/).  This  is  a  large,  white, 
stalk-like  piece,  which  reaches  from  the  upper  border  of  the  pons 
to  the  under  part  of  the  cerebral  hemisphere  of  the  same  side,  near 


CEUEA   OF   CEBEBBUH. 

tfae  inner  tnArgin.  In  the  natural  poeitioii  the  two  peduncleB  fill 
the  opening  in  the  tentorium  cerebelli.  Each  is  about  three- 
quarters  of  on  inch  long,  and  widens  bh  it  approaches  the  cerebrnm. 
Croasing  ita  outer  anrface  is  the  optic  tract  ;  and  between  the  crura 
of  opposite  sides  is  the  interpeduncular  space,  which  c 
locus  perforatus,  the  corpora  albicantia,  and  the  tuber 

Slmelure.  The  peduncle  conaiata  of  longitudinal  fibres,  continuous  rnnn«d  «*  _ 
with  the  longitudinal  fibres  of  the  pons,  which  enclose  here  a  mass  nb™. 
of  gnj  matter  between  them. 

Kg.  69  .• 


(inginuUuI 


I^Uttclitm.  For  the  purpose  of  showing  the  slructure  of  the  cms, 
"B  Uw  right  side  (fig.  67),  the  optic  tract  should  be  divided,  and 
™  fibres  eontinnona  with  the  anterior  pyramid  of  the  medulla 
eolongata  ahould  be  raised  as  for  into  the  ems  as  the  optic  thalamus. 
"■  Uiis  proceeding  the  mass  of  grey  matter  (locus  niger,  g)  will 

.  Crkdcr  mrfaee  of  the  brain,  h.  Cerebellam.  r.  Temporo-Bphenoida)  lobe 
«K«MKbnilo.  p.  Pronlal  lobe  of  the  cerebrum  :  the  great  £uare  between 
*^t«o  label,  -a  the  Srlnan.  a.  Mednlk  oblongaU.  d.  Pons  Varolii.  /. 
V**Mnbri.  ff.  Lociu  perforattu  pHticDs.  e.  CoipiiB  Albicans,  h.  Taber 
'"•tilii.  i.  ComnuHnre  of  the  optic  nerres.  I.  Locnj  perforatus  anticua. 
**"  luiios  cinerea.  n.  lower  end  (roatrum)  of  the  corpoB  calloaum  in  the 
Cvt  atdian  fiHora  :  the  point  in  front  where  it  bends  is  named  fftnu.  On 
''^  rida  of  the  lamina  etnerea  a  narrow  white  band  it  continued  tram  the 
**■  *t  Um  eofpu  tallowm  :  thia  i»  tba  fillet  of  the  corpus  callomm. 
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appear  ;  and  beneath  it  will  be  seen  a  second  or  deeper  set  of 
longitudinal  fibres  {d). 

The  superficial  fibres^  which  form  the  under  or  free  surface  of  the 
cms,  are  continued  from  the  anterior  pyramidal  body  (fig.  66,  c). 
They  are  longitudinal  in  direction,  and  coarse  in  texture,  and  are 
directed  upwards  radiating  to  the  cerebrum.  The  surface  of  the 
peduncle,  which  is  composed  of  these  fibres,  is  called  ihe  faaciculated 
portion,  or  the  crust 

The  deeper  fibres  are  also  prolonged  to  the  cerebrum.  They  are 
derived  chiefly  from  the  lateral  tract  and  posterior  pyramid  of  the 
medulla  oblongata,  with  a  slip  from  the  olivary  fasciculus  (fig.  67,  d). 
Others  come  from  the  cerebellum,  and  mix  with  the  former  :  some 
of  these  decussate  across  the  middle  line*  (p.  226).  The  fibres 
obtained  from  these  four  sources  are  situate  beneath  (as  now  Be«n) 
the  locus  niger  :  besides  being  deeper  they  are  finer  than  the 
superficial  set,  and  enclose  much  gray  substance :  the  part  of  the 
cms  formed  by  them  is  named  tegmentum. 

The  gray  matter  (locus  niger)  of  the  crus  (fig.  67,  g)  forms  a 
thin  layer  which  reaches  nearer  the  inner  than  the  outer  margin  of 
the  peduncle ;  it  is  convex  towards  the  free  surface,  but  concave 
in  the  opposite  direction. 

The  posterior  perforated  spot  (pons  Tarini,  g)  is  situate  between 
the  peduncles  of  the  cerebrum  ;  in  the  area  of  the  space  is  a  layer  of 
grayish  matter,  and  numerous  vessels  penetrate  it.  This  structure 
forms  the  hinder  part  of  the  floor  of  the  third  ventricle. 

The  corpora  albicantia  (corp.  mamillaria,  c)  are  two  small,  white 
bodies,  about  the  size  of  peas,  wliich  are  constructed  in  greater 
part  by  the  crura  of  the  fornix.  If  one,  say  the  right,  is  cut  across, 
it  will  be  seen  to  contain  gray  matter.  In  front  of  them  is  the 
gray  mass  of  the  tuber  cinereum. 

The  median  eminence  of  the  tuber  cinereum  Qi)  forms  part  of  the 
third  ventricle,  and  is  continuous  with  the  gray  substance  in  that 
cavity.  In  front  of  it  are  the  optic  tracts  and  commissure,  and 
from  its  centre  projects  the  following.  • 

The  infundibulum  (funnel)  is  a  conibally-shaped  tube  which 
reaches  from  the  tuber  cinereum  to  the  upper  part  of  the  posterior 
lobe  of  the  pituitary  body.  It  consists  of  a  layer  of  gray  matter, 
surrounded  by  the  pia  mater  ;  and  it  is  lined  by  the  ependyma  of 
the  third  ventricle,  as  far  as  it  is  pervious.  In  the  fetus  this  tube 
is  open  between  the  third  ventricle  and  the  pituitary  body,  bnt  in 
the  adult  it  is  closed  inferiorly. 

The  pituitary  body  will  be  very  imperfectly  seen  when  it  has 
been  dislodged  from  its  resting  place  :  therefore  it  should  be  some- 
times examined  in  the  base  of  the  skull  by  removing  the  surround- 
ing bone.     Its  use  is  unknown. 

It  is  situate  in  the  hollow  (sella  Turcica)  on  the  sphenoid  bone, 

*  M.  Foville  describes  a  median  commissure  for  the  medulla  oblongata, 
pons,  and  cerebral  peduncles,  which  is  composed  of  the  interweaving  of  fibres 
of  opposite  sides.  See  the  work  of  M.  Foville  entitled  :  Traiti  complet  de 
VAnatomie,  dc,  du  Syst^me  Nerveux  dribro-spinal,  p.  823,  1844. 
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and  consuts  of  two  lobes,  anterior  and  posterior.  Tho  anterior  is 
the  largest,  and  is  hollowed  out  behind,  where  it  receives  tlie  round 
posterior  lobe.  In  the  adult  tliis  body  is  solid,  and  firm  in  texture  ; 
bat  in  the  fetus  it  is  hollow,  and  opens  into  the  tliird  ventricle 
through  the  infundibulum. 

Structure.   It  is  finn  and  reddish  externally,  but  softer  and  rather  Strocture. 
yellow  internally.    In  it  are  nucleated  cells,  mixed  with  a  granular 
semi-fluid  material ;  and  the  whole  is  contained  in  roundish  spaces, 
which  are  constructed  by  a  stroma  of  areolar  tissue  with  blood- 
▼easels. 

DiS$eetioH,  To  see  tlic  lamina  cincrea  and  the  anterior  termination  Dissection. 
of  the  corpus  callosum,  the  hemispheres  are  to  be  gently  separated 
from  each  other  in  front. 

The  lamina  cinerea  (m)  is  a  thin  concave  layer  of  gray  substance,  ^^T 
which  gradually  tapers  forwards  from  the  tuber  cinereum  to  the 
anterior  termination  of  the  corpus  callosum.  Tliis  stratum  closes 
the  anterior  part  of  the  third  ventricle,  and  is  continuous  laterally 
with  the  anterior  perforated  spot.  In  consequence  of  its  great  thin- 
ncBs,  this  structure  is  often  broken  through  in  removing  the  brain. 

The  corpus  callosum  (?«),  bent  in  front,  is  continued  horizontally  ^P^ 
hickwards  in  tlie  longitudinal  fissure  to  the  lamina  cinerea,  and 
ends  by  two  white  narrow  bands,  the  fillets  or  peduncles  of  the 
corpus  callosum :    each  band  is  continued  onwards  by  the  side  of 
the  Umina  cinerea  to  the  anterior  perforated  spot.    To  the  anterior  y^^'^  *°' 
b«d  of  the  corpus  callosum  the  term  knee  (genu)  is  applied,  and  two^UwwS, 
to  the  prolonged  central  part  the  appellation  rostrum  has  been  given, 
^'•terally  the  corpus  callosum  reaches  into  tlie  frontal  lobe,  and  *n^extendH 
fwins  part  of  the  floor  of  the  lateral  ventricle.  sphei^ 

Anterior  perforated  spot  (substantia  perforata  antica,  /)  is  a  space  Bui>«tantia 
neir  the  inner  end  of  the  fissure  of  Sylvius,  wliich  is  situate  between  intil^T** 
the  frontal  and  temporo-sphenoidal  lobes  of  the  cerebrum,  and  ex- 
**nial  to  the  optic  tract.  On  the  inner  side  it  is  continuous  with  the 
hnina  cinerea ;  and  crossing  it,  from  witliin  outwards,  is  the  fillet 
<«  the  corpus  callosum.  This  space  is  gray  on  the  surface  ;  it 
^^Offesponds  with  the  corpus  striatum  in  the  interior  of  the  brain,  and 
tt  perforated  by  numerous  vessels  for  that  body. 

Position  of  the  part.    Now  the  base  of  the  cerebrum  has  been  P"«**»J"  o' 
^"•ected,  the  brain  should  be  turned  over  for  the  examination  of  the  txamine 
'Jpper  part     Sometliing  should  then  be  placed  beneatli  the  front,  in  "^'^'^''  ^^ 
^^^ier  that  it  may  be  raised  to  the  same  level  as  the  back  ;   and  a 
JJ>lled-up  cloth  should  loosely  encircle  the  whole,  to  supjwrt  the 
"Oaigpheres. 

Upper  Surface  of  the  Cerebrum.     On  the  upper  surface  the  Corebrum 
^^fthnun,  taken  as  a  whole,  is  oval  in  form,  and  is  convex  in  its  aix)ve,^im«i 
^^^e,  in  accordance  with  the  shape  of  the  skull. 

,  A  median  longitudinal  fissure  divides  the  cerebrum  incompletely  f^ljj^i^^a"^ 
*«>  two  halves.    At  the  front  and  back  the  hemispheres  are  quite  median 
*P»ated  by  it ;  but  at  the  middle  and  under  parts  they  are  united  "^""^ 
"7  connecting  pieces,  the  largest  of  which   is  the  white  corpus 
^**^<*wn.    In  it  the  falx  cerebri  is  lodged. 
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Each  henu'Bphere  is  larger  in  front  than  bebind.  Its  outer  surface 
is  convex  ;  but  the  inner  is  flat,  and  in  contact  in  front  with  the 
opposite  half.  On  tlie  upper  aspect  the  surface  of  the  bcinisphere 
is  divided  by  fissures  into  lobes,  and  on  the  under  aspect  it  is  cleft 
into  two  large  pieces  by  the  fissure  of  Sylvius.  The  superficies  of 
the  hemisphere  is  marked  by  tortuous  eminences,  the  projections  on 
it  being  named  convolutions  or  gyri,  and  the  uitervening  depres- 
sions, sulci  or  anfractuosities." 

FisEUKES  OF  THE  HEXisrHBBB.  The  larger  fissures  separate  the 
lobes,  and  the  smaller  sulci  mark  the  extent  of  particular  convolu- 
tions. The  fisaures  dividing  the  hemisphere  into  lobes  are  tbe  three 
following  : — 


»B,  The  fiimire  of  Sijlvim  (S,  itg.  60)  begins  below  at  the  anterior 

perforated  spot,  and  directed  out  between  the  frontal  and  temporo- 
sphenoidal  lobes,  divides  into  two  pieces,  anterior  and  posterior. 

,^_         The  anterior  limb  'S,  ascends  for  a  short  distance  into  the  frontal 

QFjuirt  The  'posterior  limb,  the  continuation  of  the  fissure,  is  directed 
obliquely  upwards  and  backwards  to  about  the  middle  of  the  outer 
face  of  the  hemisphere.  At  its  extremity  it  is  sometimes  divided 
into  smaller  sulci. 

*  Id  the  folloving  description  of  the  surface  anKtomy  of  the  cerelatun  I 
have  followed  cliieflj  the  arrangement  of  Professor  Turner  in  bia  paper  "Os 
THE  CoMVOLCTiOHS  0?  TBK  HuMiH  CEttKBRDK  ;  "  and  to  bim  I  am  indebted 
for  ptnnission  to  copj  the  woodcats  employed  in  itluHtration  of  hia  pnblicatioD. 

■h  Lobei  of  the  bemiiphera,  and  coDTolutians  andfisHiiresof  theonternnfMe. 
—Pr.  Frontal  lobe.  J'ar.  Parietal  lobe,  Oc.  Occipital  lobe.  75.  Temporo- 
spbenoidal  lobe.  S,  Fimtre  of  Rolando.  S.  Fosterior.  'S,  Ascending  limb 
of  the  Sylvian  £ssnrs.  FO.  Place  of  the  ext«rzial  parieto-oceipital  finore 
which  is  not  visible  in  a  nde  view.  JP,  Intra-parietal  miens.  P.  Ruilld 
ralcus.  —  1,  inferior  ;  2,  middle ;  and  3,  snperior  frontal  gjrms ;  i,  ascending 
frontal ;  andG,  ascending  parietal  gjroa  ;  G',  pu-ielallobule  ;  6,  angolargrnu  ; 
7.  superior;  S,  middle;  andfl,  inferior  lemporo-spbenoidsl gyms;  10,  inperior  ; 
II,  midille;  and  12,  infenoroccipital  cosTolntion.  A.  Sapra-marginal convo- 
Intion — a,  6nt ;  b,  leeond ;  c,  tMid ;  and  d,  fourth,  s 
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Fi99ure  of  Eolando  {R,  fig.  60).     Beginning  above,  about  half  FiHmire  of 
way  along  the  hemisphere,  in  or  near  the  longitudinal  fissure  of  the  ^"^"**<*- 
oerebnim,  it  is  prolonged  outwards  between  the  frontal  and  parietal 
lobes  nearly  to  the  posterior  part  of  the  Sylvian  fissure, — about  the 
middle  of  that  limb. 

The  external  parieto-occipital fissure  (opposite  P  0,  fig.  60,)  begins  Outerj 
in  the  median  longitudinal  fissure  half  way  between  the  preceding  {J?"i,^i ' 
•nd  the  hinder  end  of  the  hemisphere.    It  is  very  variable  in  extent,  tt«»i»ure. 
being  sometimes  an  inch  long,  and  at  others  only  a  slight  indentation  ; 
but  it  may  be  always  recognised  by  its  continuity  with  the  per- 
pendicular fissure  on  the  inner  face  of  the  hemisphere  (fig.  62). 

Lobes  op  the  Hemisphere.  Each  hemisphere  is  divided  into  five  Number  of 
lobes,  which  have  the  following  names  and  limits  : — 

The  frontal  lobe  (Fr,  fig.  60)  forms  the  anterior  half  of  the  Frontal  1oIk» 
hemisphere.    It  is  limited  below  by  the  fissure  of  Sylvius  /S,  and 
behind  by  the  fissure  of  Rolando,**  B,    Its  under  part,  which  rests  ana  lobule. 
on  the  orbital  plate,  has  been  called  the  orbital  lobule. 

The  parietal  lobe  (Par,  fig.  60)  is  placed  behhid  the  preceding,  Parietal  lobe 
•nd  reaches  down  to  the  Sylvian  fissure.    It  is  about  half  as  long 
as  the  frontal.     In  front  it  is  bounded  by  the  fissure  of  Rolando,  /?, 
and  behind  by  the  parieto-occipital  (P  0).    The  upper  and  hinder  ami  lobule. 
p«rt,  close  to  the  median  fissure,  is  named  the  parietal  lobule  (5'). 

The  occipital  lobe  (Oc,  fig.  60)  constitutes  the  pomted  end  of  the  ^^[^^^''^^^ 
J>«ni8phere  and  measures  about  a  fifth  of  the  whole.    In  front  it  is 
wparated  from  the  parietal  lobe  by  the  parieto-occipital  fissure 
(P  0),  but  below  it  blends  with  the  following  lobe.    It  rests  on  the 
tentorium.    On  the  inner  surface  is  a  triangular  piece,  the  occipital  and  lobule. 
lobule  (»,  fig.  62). 

The  temporo-sphenoidal  lobe  (T  S,  fig.  60)  projects  into  the  middle  ^XSSdki 
fc«a  of  the  base  of  the  skull.    It  is  situate  behind  tlie  fissure  of  ioi)e. 
Sylvius,  and  below  the  parietal  and   occipital  lobes.     Tlie  outer 
rorface  is  in  contact  with  the  cranium,  and  the  opposite  is  supported 
"uinly  on  the  tentorium. 

The  central  lobe,  or  the  island  of  Reil  (C,  fig.  61),  lies  in  the  Centrallobo 
SyMtn  fissure,  and  is  concealed  by  the  overlapping  of  the  frontal 
M»d  temporo-sphenoidal  lobes.  On  separating  those  lobes  it  will  be 
*«i  to  be  bounded  in  front  and  behind  by  the  limbs  of  the  Sylvian 
^«ure,  and  externally  by  a  deep  groove  separating  it  from  the  frontal 
•nd  parietal  lobes.    It  is  of  a  triangular  form  with  the  apex  down. 

CoKVOLUTiONS  OF  THE  CEREBRUM.  In  different  brains  the  con-  Convoiu- 
^lutiona  vary  slightly  in  form,  and  even  in  the  two  hemispheres  of  i/emispherc. 
^e  same  cerebrum  they  are  not  exactly  alike  ;  but  there  is  always 
■nularity  enough  for  the  recognition  of  the  chief  eminences.  Each 
wbe  possesfles  convolutions,  but  these  run  into  each  other  by  means 
^  onaller  gyri,  either  on  the  surface  of  the  brain  or  at  the  bottom 
<«  the  sulci ;  and  the  student  may  experience  some  difficulty  at 
™>t  in  defining  the  limits  of  each.  It  is  in  the  smaller  gyri  that 
^  greatest  variation  will  be  found. 

^  aome  the  anterior  limb  of  the  fissure  'S  is  made  the  hinder  bound  of 
^  lobe ;  bat  this  is  not  so  good  an  arrangement  as  the  one  in  the  text. 
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A.  CoNA^OLUTiONS  OF  THE  OuTER  SURFACE.  About  the  middle  of 
the  liemisphere  are  two  straight  vertical  convolutions,  one  on  each 
side  of  the  fissure  of  Rolando,  R,  which  will  serve  as  a  starting  point. 
In  front  of  those  two  the  convolutions  are  longitudinal ;  and  behind 
they  take  an  oblique  direction  to  the  back  of  the  brain. 

o.  The  frontal  convolutions  (fig.  60)  form  two  sets,  one  on  the 
outer,  the  other  on  the  under  surface  of  the  frontal  lobe  :  those  on 
the  outer  aspect  are  four,  viz.,  one  vertical  or  posterior,  and  three 
longitudinal  or  anterior,  as  follows  : — 

Tlie  ascending  frontal  (*)  is  the  vertical,  straight  convolution, 
which  bounds  in  front  the  Rolando  fissure.  It  reaches  down  from 
the  median  to  the  Sylvian  fissure  (posterior  limb).  Along  the 
anterior  border  it  is  joined  by  the  tliree  frontal  convolutions  ;  and 
below  it  unites  with  the  most  anterior  convolution  of  the  parietal 
lobe  romid  the  lower  end  of  the  fissure  of  Rolando,  R. 

The  tlu*ee  longitudinal  frontal  convolutions  are  much  subdivided 
and  blended,  and  are  separated  by  two  intervening  sulci.  They  are 
named  superior  ('),  middle  (^),  and  inferior  (*)  :  they  communicate 
behind  by  secondary  gyri  with  the  ascending  fiontal  (*),  the  highest 
having  often  two  processes  ;  and  are  directed  forwards  one  outside 
another  to  the  anterior  extremity  of  the  hemisphere. 

The  under  or  orbital  surface  of  the  frontal  lobe,  concave,  is 
represented  in  fig.  61.  Near  the  inner  margin  is  a  sulcus,  the 
olfactory,  lodging  the  olfactory  nerve  ;  and  internal  to  it  is  the 
lower  end  of  the  marginal  convolution  (^^).  EKtemal  to  the  sulcus 
lies  a  convolution,  which  is  pointed  behind,  but  widened  and  sub- 
divided in  front,  and  encloses  smaller  gyri  and  sulci  within  its  coil : 
this  has  been  subdivided  into  three  parts,  an  inner  (^),  a  posterior  ('), 
and  an  external  (^). 

h.  The  parietal  convolutions  (fig.  60),  like  the  outer  frontal,  are 
four  in  number ;  an  anterior,  or  ascending,  which  is  vertical  along 
the  fissure  of  Rolando,  and  three  directed  back  from  it. 

The  ascending  parietal  (*),  narrow  and  straight,  limits  behind  the 
fissure  of  Rolando,  and  reaches  from  the  middle  Une  to  the  hinder 
limb  of  the  Sylvian  fissure,  S,  Above,  it  runs  into  the  parietal 
lobule,  ^j;  and  below,  it  joins  the  ascending  frontal  round  the  lower 
end  of  the  fissure  of  Rolando.  Behind  it  is  separated  from  the 
other  gyri  of  the  parietal  lobe  by  a  sulcus,  /  P.^ 

The  parietal  lobule  (^)  appears  to  be  an  appendage  to  the  upper 
end  of  the  ascending  convolution,  and  is  continued  back  along  the 
upper  margin  of  the  hemisphere  as  far  as  the  paiieto-occipital 
fissure.  Subdivided  on  the  surface  into  two  chief  parts  it  is  joined 
beliuid  to  the  occipital  lobe  by  the  small  annectant  gyrus  (a).  To 
its  outer  side  lies  the  upper  end  of  the  intraparietal  sulcus  ;  and 
here  it  joins  usually  the  following  convolution,  A. 

The  supra-marginal  convolution^  A^  lying  outside  and  below  the 

*  The  intraparietal  sulcus  (/  P,  fig.  60,  Turner),  is  placed  between  the 
ascending  parietal  and  the  supra-marginal  convolution,  A.  Above,  it  is 
directed  back  near  the  upper  part  of  the  hemisphere,  separating  the  parietal 
lobule  (5')  and  the  supra-maiginal  conYolutioni  A, 
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preceding,  is  interpoaed  between  the  intraparietnl  suleiiB,  /  P,  and 
the  Sylvian  Bssure  (outer  end).  Variable  in  sliape  it  joins,  lielow, 
the  ascending  parietal  convolution  (')  ;  it  may  communicato  above 
with  the  parietal  lobule,  and  behind  with  the  following. 

The  anffular  coarolution  ('),  very. complicated  and  not  well  defined,  (ohi 
ia  placed  at  the  eitremity  of  the  hinder  limb  of  tlie  Sylvian  fiasure,  ■"" 
and  ia  composed  of  two  or 

three  pieces.    Above  it  is  the  ^  ^^■* 

parietal  lobule  ;  and  below, 
the  teraporo- sphenoidal  lobe 
which  it  joins.  In  front  lies 
the  mpra-marginal  convolu- 
tion; and  beliind,  the  occipital 
lobe,  with  which  it  blends  by 
the  small  annectant  gyrus  (b). 
t.  Ihe  oeeipital  conrolvHont 
(fig.  GO)  are  small  and  very 
mnch  divided,  so  that  their 
oatline  is  uncertain.  Tliey 
anthteein  nnmber,  lying  01 
•bore  another,  and  separated 
by  nJci,  something  like  the 
faontal  gyri  at  the  opposite 
tnd  of  the  liemispherc. 

The  upper  ("),  forming 
put  of  the  margin  of  the 
kngitodinal  fissure,  receives 
la  umectant  gyrus  from  the 
|>iiietal  lobule. 

.  The  middle  ("),  crossing 
<nitwards  the  hemisphere,  lias 
two  umectant  gyri  to  other 
tniTolDtlonB ;  one  (b)  joining 

it  ibove   to   the   angular   convolution,  and   another  (f)  puwiing  to 
tha  middle  temporo-sphenoidol  convolution. 

The  inferior  (")  occupies  tlie  tip  of  the  hemisphere  between  the  inJ  1 
^iper  and  under  surfaces.    At  the  inner  end  it  is  continuous  witli 
tba  apper  gyrus  ;  and  at  the  outer  end  with  the  inferior  temporo- 
iphenoidal  convolution  (*)  by  nn  annectant  gyrus  ((/). 

i  Hie  temporo-tphmoiiItU  conrolutlom  (iig.  GO),  three  in  number,  Tii« 
ran  from  above  down,  and  are  separated  from  one  another  by  two  H^!^ 
■ilri.  vola 

He  superior  O  bounds  posteriorly  the  horizontal  limb  of  the  uprt 
Sflviui  fissure.     At  the  upper  end  it  is  connected  by  a  gytaa  witli 
the  ingular  convolution. 

The  middle  (")  is  separated  from  the  first  by  the  parallel  sulcus  niiiii 
(P)-   Above,  it  blends  commonly  with  the  angular  convolution,  and 

Tim  of  the  tcWtal  lobnle  and  tha  central  lobe.— C.  Isldml  of  Reil,  or 
x^  Mm.  O.  OUsctray  ioIcdi.  2.  Int«nial ;  3,  poatcrior  ;  and  S,  eit«nul 
*'^itil  mmlntini.     17.  Harginal  ctaiToIation  af  the  hemiipbere. 
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18  connected  to  the  middle  occipital  convolution  by  an  annectant 
gyrus  (c). 
lower,  The  inferior  ('),  less  well  marked  than  the  other  two,  forms  part 

also  of  the  inner  surface  of  the  temporo-sphenoidal  lobe  (p.  208). 
By  the  upper  end  it  is  united  to  the  third  occipital  convolution  by 
an  annectant  gyrus  (d), 
witli  parallel      The  parallel  sulcus  (P,  fig.  60),  named  from  its  position  to  the 
Buicus.         Sylvian  fissure,  extends  from  the  lower  end  of  the  temporo-sphe- 
noidal lobe  to  the  angular  convolution. 
Central  lobe      €.  The  convolutions  of  tJie  central  lobe  (C,  fig.  61),  about  six  in 
tions^^"        number,  are  straight  for  the  most  part,  and  are  separated  by  shallow 
sulci  :  they  are  directed  upwards  from  apex  to  base  of  the  lobe. 
The  posterior  gyri  are  the  longest  and  broadest ;  and  the  anterior 
joins  the  convolution  of  the  under  surface  of  the  orbital  lobule. 
Convoiu-  B.  The  CONVOLUTIONS  OF  THE  INNER  SURFACE  of  the  hemisphere 

tionaon  (fjg  g2)  are  generally  well  defined  ;  but  some  being  so  long  as  to 
face  of  he-  reach  beyond  the  extent  of  a  lobe,  the  arrangement  of  them  in  lobes 
miaphere.      cannot  be  followed,  as  on  the  exterior. 

How  to  see  Dissection.  Without  the  use  of  a  separate  hardened  hemisphere, 
them.  iijg  parts  to  be  now  described  will  not  be  seen  satisfactorily.     If 

the  student  possesses  only  one  brain,  he  may  bring  into  view  much 
of  the  inner  surface  by  cutting  off  the  left  hemisphere  as  low  as 
the  white  corpus  callosum  in  the  median  fissure. 
Convolution       Convolution  of  the  corpus  callosum^  gyrus  fomicatus  ("),  is  long 
caiioBum.      *°^  simple,  and  arches  round  the  body  from  which  it  takes  its  name. 
Beginning  at  the  base  of  the  brain  in  the  anterior  perforated  spot, 
it  bends  backwards  in  contact  with  the  corpus  callosum  (CW)j  *nd 
below  the  back  of  that  body  blends  by  a  narrowed  piece  with  the 
imcinate  convolution  Q^)  of  the  temporo-sphenoidal  lobe.  Anteriorly 
a  sulcus  separates  it  from  the  following  convolution  ;  and  smaller 
gyri  often  connect  the  two  across  that  sulcus. 
Marginal  The  marginal  convolution  ('^)  is  named  from  its  position  on  the 

convolution,  gjjgg  of  the  median  fissure.     Its  extent  is  rather  more  than  half  the 
length  of  the  hemisphere,  for  it  begins  in  front  at  the  anterior 
perforated  spot,  and  terminates  near  the  back  of  the  corpus  callosum^ 
just  behind  the  fissure  of  Rolando.    It  is  much  subdivided  on  the 
surface ;  and  on  the  under  part  of  the  frontal  lobe  (fig.  61)  it  lies 
internal  to  the  olfactory  sulcus.    Between  it  and  the  preceding 
convolution  is  situate  the  calloso-marginal  sulcus  (t)  which  marks 
its  hinder  limit, 
andcalioso-      The   calloso-marginal  suUms    (i,  Huxley),   designated  from  its 
«S^*^       situation,  begins  in  front  below  the  corpus  callosum,   and  ends 
behind,  near  the  back  of  the  same  body,  by  ascending  to  the  edge 
of  the  hemisphere.    Smaller  gyri  uniting  the  two  bounding  convo- 
lutions, frequently  interrupt  it ;  and  secondary-  sulci  are  prolonged 
from  it  into  the  same  convolutions. 
Quadrilate-       The  quadrilateral  lobule  (*^)  reaches  from  the  marginal  convoln- 
tion  in  front  to  the  parietal-occipital  fissure  behind.    It  is  much 
divided  by  sulci,  and  projects  above  to  the  edge  of  the  hemisphere ; 
it  joins  below  the  gyms  fomicatus. 
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The  oceipilal  lobule  (**)  is  triangular  in  ehape,  with  tlie  base 
opwards  at  the  margin  of  the  hemisphere.  Measuring  about  an 
inch  and  a  half  in  depth,  it  lies  between  the  interna!  parieto-occi- 
pital  fissure,  PO,  and  the  calcarine  sulcns  (f).  Sulci  running-  from 
apex  to  base  divide  it  into  four  or  iive  narrow  convolutions. 

Imtemal  ptrpejulicular  or  parUto-ocdpital  JUfure  (PO,  fig,  62) 
■eparates  the  two  preceding  lobules.  Continuous  with  the  external 
fiamire  of  the  same  name,  it  opens  below  into  the  following. 

The  calcarine  lulcve  t,  (Iluxley)  is  directed  across  the  back  of 
the  hemisphere  below  the  level  of  the  corpus  callosum,  and  ends 
in  front  at  the  gyms  fomicatiis  ('*),  whose  hinder  limit  it  marks. 

Pig.  U2." 


rcL|>itlLt 
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It  receive*  above  the  internal  perpendicular  fissaro ;  and  it  sinka 
into  the  posterior  comn  of  the  lateral  vctitricle,  forming  the 
nunence  of  the  hippocampus  minor. 

Internal  temporo-tpkenoidal  convolatiotu  (fig.  62)  are  two  in  T< 
unnibCT-,  viz.,  the  uncinate  and  dentate,  and  occupy  the  tentorial  ]^, 
Rrfice  of  the  hemisphere.  ''^ 

'Hie  uncinate  or  hippocampal  convolution  ("),  is  prolonged  from  ni 
tbpoaterior  end  of  the  hemisphere  nearly  to  the  tipof  thetemporo- 
■^noidal  lobe.  It  is  somewhat  narrowed  tn  the  middle,  where 
Hk  gyms  fomicatus  blends  with  it ;  and  is  enlarged  at  each  end, 
c^Kdally  at  the  posterior  where  it  is  aubdividcd  by  sulci.  Below 
it  ill  long  curved  sulcus,  the  collateral  (n)  ;  and  above  it  are  the 
(■Icvine  (/),  and  the  dentate  sulcus  (m).  From  the  anterior 
*<tmuty  a  narrow  piece  (",  uncus)  is  prolonged  back  for  half  on 
•dA  on  the  inner  side,  like  a  hook. 

Below  the  uncinate  convolution  ia  part  of  tlie  inferior  temporo- 
*P^KD(ndal  cODvolation  (*),  before  described,  which  forms  the  lower 


*  CoBTDlntiolu  and  mtei  on  tlie 


r  face  of  the  Iiemiipbere. — P.O.  In- 


_      ,       ,  >f  corpoB  callMum  ;  18',  qiuiirilat«nl  labule  ; 

IS,  ttduta  gjni ;  IC,  crochet  or  hook  ol  the  ancinate  grms  ;  25,  occipital 
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dentate 


edge  of  the  temporo-sphenoidal  lobe,  appearing  more  largely  on  the 
mner  than  the  outer  face. 

The  collaUral  sulcus  n,  (Huxley)  courses  along  the  lower  border 
of  the  uncinate  convolution  ;  it  projects  into  the  inferior  comu  of 
the  lateral  ventricle,  and  gives  rise  to  the  prominence  of  the  emi- 
nentia  collateralis.  Secondary  sulci  emanate  from  it,  and  it  is  often 
interrupted  by  cross  gyri. 

The  dentate  sulcus  r»,  (Huxley)  is  the  deep  groove  at  the  upper 
edge  of  the  uncinate  convolution  (*'),  and  corresponds  with  the 
prominence  of  the  hippocampiis  major  in  the  descending  comu  of 
the  lateral  ventricle.  Upwards  it  is  limited  by  the  corpus  callosum 
(Cal)  and  downwards  it  intervenes  between  the  hook  and  the  body 
of  the  uncinate  convolution. 

In  the  dentate  sulcus  is  the  gray  substance  of  the  hemisphere, 
convolution,  which  presents  a  notched  border  at  the  inner  edge  of  the  temporo- 
sphenoidal  lobe  ;  tliis  has  been  called  the  dentate  convolution^  and 
will  be  better  seen  in  a  subsequent  stage  of  the  dissection  of  the 
brain  (p.  214). 

Structure  of  the  Convolutions,  Each  convolution  is  continuous 
with  the  interior  of  the  brain  on  the  one  side  (base)  ;  and  b  free 
on  the  surface  of  the  brain  on  the  other  side,  where  it  presents  a 
summit  and  lateral  parts.  On  a  cross  section  it  will  be  seen  to 
consist  externally  of  gray  cerebral  substance  as  a  cortical  layer, 
which  is  continued  from  one  eminence  to  another  over  the  surface 
of  the  hemisphere  ;  and  internally  it  is  composed  of  white  brain 
substance — the  medullary  part,  which  is  derived  from  the  fibrous 
mass  in  the  interior.  The  cortical  layer  is  composed  of  two,  or  in 
some  parts  of  three  strata,  which  are  separated  by  intervening  paler 
layers  ;  and  an  outer  white  stratum,  which  covers  the  surface,  is 
most  marked  over  the  internal  and  lower  portions  of  the  imcinate 
convolution. 

Interior  of  the  Cerebrum.  The  cerebrum  consists  on  each  side 
of  a  dilated  part  or  hemisphere,  and  of  a  stalk  or  peduncle.  In 
the  interior  of  the  hemispheres  is  a  large  central  space,  which  is 
subdivided  into  smaller  hollows  or  ventricles,  and  contains  a  piece 
of  the  pia  mater.  And  the  whole,  except  the  peduncle,  is  sur- 
rounded by  a  convoluted  crust. 

In  conducting  the  dissection  of  the  cerebrum,  the  student  will 

learn  the  form  and  situation  of  the  several  constituent  parts,  and 

the  connections  between  these  by  means  of  fibres. 

Cut  down  to      Dissection.  Supposing  both  hemispheres  entire,  the  left  is  to  be 

ovale  minus  cut  off  to  the  level  of  the  convolution  of  the  corpus  callosum. 

*  "'  *  When  this  has  been  done,  the  surface  displays  a  white  central  mass 
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of  an  oval  shape  (centrum  ovale  minus),  which  sends  processes  into 
the  several  convolutions.  In  a  fresh  brain  this  surface  would  be 
studded  with  drops  of  blood  escaping  from  the  divided  vessels. 

Next,  the  convolution  of  the  corpus  callosum  is  to  be  divided 
about  the  middle,  and  the  two  pieces  are  to  be  thrown  backwards 
and  forwards.  Under  it  lies  a  thin  narrow  band,  the  covered  band 
of  Reil,  which  bends  down  before  and  behind  the  corpus  callosum. 
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A  similar  dissection  is  to  be  carried  out  on  the  opposite  side  ;  and  On  right 
the  hemisphere  being  removed  to  the  level  of  the  corpus  callosum,  totfo^^*  ^ 
the  transverse  fibres  of  that  body  are  to  be  defined  as  they  radiate  cerebrum. 
to  the  convolutions. 

Now  a  much  larger  white  surface  comes  into  view  (larger  oval  Centrom 
centre),  which  has  been  named  centrum  ovale,  Vieussens ;  and  the  2i^m^°* 
white  mass  in  each  hemisphere  is  seen  to  be  continuous,  across  the 
middle  line,  through  the  corpus  callosum. 

The  corpus  callosum  reaches  from  the  one  half  of  the  cerebrum  Carpna 
to  the  other,  and  forms  the  roof  of  a  space  (lateral  ventricle)  in 
each  hemisphere.    Between  the  halves  of  the  brain,  where  it  occu- 
pies the  longitudinal  fissiu'e,  it  is  of  small  extent,  being  about  four 
inches  in  length,  and  somewhat  arched  from  before  backwards.    It  Situation 
is  narrower  in  front  than  behind,  and  extends  nearer  to  the  anterior  "*    ^""' 
than  the  posterior  part  of  the  cerebrum. 

hi  front  the  corpus  callosum  is  bent  to  the  base  of  the  brain  Anterior 
(fig.  59,  n),  as  before  described  (p.  201)  ;  and  behind  it  ends  in  a  dotir"*^ 
thick  roll,  which  is  connected  with  the  subjacent  fornix. 

On  the  upper  surface  the  fibres  are  directed  from  the  hemispheres  upper 
to  the  middle  line, — the  middle  being  transverse,  but  the  anterior  w™c«, 
<nd  posterior  oblique.    Along  the  centre  is  a  ridge  or  raphe,  and  tnnsverie 
doee  to  it  are  two  or  more  slight  Jongitudinal  white  lines  (nerves  of  Staai'flSS. 
Lancisi).    Still  further  out  may  be  seen   other  longitudinal  lines 
(covered  band,)  beneath  the  convolution  of  the  corpus  callosum,  if 
*II  of  them  have  not  been  taken  away  in  the  removal  of  that  con- 
volution.   The  central  longitudinal  fibres  are  prolonged  downwards 
in  front,  and  joining  the  covered  band  or  fillet  are  continued  to  the 
anterior  perforated  spot. 

Dissection.  In  order  to  see  the  thickness  of  the  corpus  callosum,  Diasectton. 
ind  to  bring  into  view  the  parts  in  contact  with  its  under  surface, 
t  cnt  is  to  be  made  through  it  ou  the  right  side  about  half  an  incti 
from  the  central  ridge  ;  and  this  is  to  be  extended  forwards  and 
hackwards;  as  far  as  the  limits  of  the  underlying  ventricle.  Whilst 
<^ntting  through  the  corpus  callosum,  the  student  may  observe  that 
A  thin  membraniform  structure  lines  its  under  surface. 

The  corpus  callosum  is  thicker  at  each  end  than  at  the  centre,  in  is  thickest 
consequence  of  a  greater  number  of  fibres  being  collected  from  the  **  ®*^^  •"*'- 
^^bmm  ;  and  the  posterior  part  is  the  thickest  of  all.    Connected  Under 
^^  its  under  surface  along  the  middle  is  the  septum  lucidum  or 
Partition  between  the  ventricles  (fig.  63,  6),  and  still  posterior  to 
that  is  the  fornix  (c). 

This  is  the  chief  conmiissural  body  of  the  halves  of  the  brain,  and  Use. 
v^sches  laterally  even  to  the  convolutions,  but  its  fibres  are  not 
distinct  far  in  the  hemisphere. 

DiuecHon.  The  left  lateral  ventricle  is  to  be  now  opened  in  the  iMaaectton. 
■•ine  way  as  the  right ;  and  to  prepare  for  the  examination  of  the 
<^^ty  on  the  right  side,  as  much  of  the  corpus  callosum  as  forms 
^  roof  of  the  space  is  to  be  removed.  A  part  of  the  ventricle 
^'t^nds  down  in  the  temporo-sphenoidal  lobe  towards  the  base  of 
^€  brain ;  and  to  open  it,  a  cut  is  to  be  carried  outwards  and 
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downwards,  through  the  suhstance  of  the  hemisphere,  along  the 
course  of  the  hollow.     (See  fig.  63.) 

Ventricles  of  the  Brain. — The  ventricular  spaces  in  the  interior 
of  the  cerebrum  are  derived  chiefly  from  the  subdivision  of  a  large 
central  hollow,  and  are  five  in  number.  One  (lateral)  is  contained 
in  each  hemisphere ;  and  these  constitute  the  first  and  second.  The 
third  occupies  the  middle  line  of  the  brain  near  the  under  surface  ; 
and  the  small  fifth  is  included  in  the  partition  between  the  lateral 
ventricles.  Tlie  fourth  is  situate  between  the  cerebellum  and  the 
posterior  surfaces  of  the  medulla  oblongata  and  pons. 

The  lateral  ventricles  (fig.  G3)  are  two  in  number,  one  in  each 
hemisphere  ;  they  are  separated  incompletely  in  the  middle  line  by 
a  septum,  and  they  communicate  by  an  aperture  below  that  parti- 
tion. The  interior  is  lined  by  a  thin  stratum  of  areolar  tissue 
covered  by  nucleated  epithelium  (the  ependyma  ventriculorum), 
with  cilia  at  some  spots. 

Each  is  a  narrow  interval,  which  reaches  into  the  anterior,  j>os- 
terior,  and  middle  regions  of  the  corresponding  hemisphere.  Its 
central  part  (body)  is  almost  straight,  but  the  extremities  (comua) 
are  curved.  Thus  there  are  three  comu^  in  each,  which  have  the 
following  disposition  : — The  anterior  is  directed  outwards  from  its 
fellow  in  the  other  hemisphere.  The  posterior  or  the  digital  cavity 
is  much  smaller  in  size,  and  is  bent  inwards  in  the  occipital  lobe 
towards  the  one  of  the  opposite  side.  And  the  inferior  comu, 
beginning  opposite  the  posterior  fold  of  the  corpus  callosum  (a), 
descends  in  a  curved  direction  in  the  tempore- sphenoidal  lobe, 
with  the  concavity  of  the  bend  turned  inwards. 

For  the  purpose  of  examining  its  boundaries,  the  ventricle  may 
be  divided  into  an  upper  or  horizontal,  and  a  lower  or  descending 
part. 

The  upper  or  horizontal  portion  reaches  from  the  frontal  to  the 
occipital  lobe,  and  is  curved  Uke  the  Italic  letter/. 

The  roof  is  formed  by  the  corpus  callosum.  The  floor  is  irregular 
in  outline,  and  presents  from  before  backwards  the  following 
objects  : — first,  a  small  piece  of  the  reflected  corpus  callosum 
(p.  201)  ;  next,  a  large,  gray  body,  the  corpus  striatum  («)  ;  behind 
this,  the  large  white  projection,  named  optic  thalamus  (g)  ;  and 
between  the  two  last  bodies  is  a  white  band(/),  taenia  semicir- 
cularis.  On  the  surface  of  the  optic  thalamus  is  a  vascular  fold  of 
the  pia  mater  (h), — the  plexus  choroides,  together  with  the  thin 
white  half  of  the  fornix  (c).  Close  behind  the  thalamus  is  the 
beginning  of  a  projection  (hippocampus  major,  l)y  in  the  floor  of 
the  descending  part  of  the  lateral  ventricle ;  and  in  the  posterior 
cornu  is  an  elongated  eminence,  the  hippocampus  minor  (t). 

The  inner  boundary  (septum  ventriculorum)  consists  of  a  thin 
layer,  which  is  sometimes  named  septum  lucidum  (fig.  63,  6).  Its 
extent  corresponds  with  the  central  part  of  the  corpus  callosum. 
Below  it  and  the  fornix,  opposite  the  &ont  of  the  optic  thalamus,  is 
the  aperture  of  conmiunication  (foramen  of  Monro)  between  the  two 
lateral  ventricles. 


B0USD8    OF    LATERAL    ^'ENTEICLE. 

The  lower  or  descending  portion  of  the  ventricle  winda  beneath  Thoii. 
the  optic  thidarauB,  and  forms  a  carve  lilie  the  half-bent  fore  finger.  ''^ '" 
The  roof  is  formed  hj  the  optic  thftlamua  and  the  cantiguous  part  '™''- 
of  the  hemisphere.  In  the  floor  is  a,  large  curved,  convex  eminence.  ^^'• 
flomewhat  indented  at  the  enA, — the  bippocsmpuB  major  (Q  ;  and 
along  its  concave  margin  is  a  thin  white  band — ttenia  (il),  which  is 
prolonged  from    the   fomii.      External  to   the   projection   of  the  ""ii  i" 

Pig.  63." 


^Fpocainpus  is  another  white  eminence,  the  eminentia  collateralia 
(*)i  trhich  tajwrs  from  above  down.  In  this  comn  of  the  ventricle 
K  ^  vsscnlar  fringe  of  the  plexus  choroidcs. 

The  leptam  lactdum  (fig.  63,  6),  or  the  thin  structure  between  the  Bi 
l»tenl  ventricles,  is  translucent,  and  hangs  vertically  in  the  middle  " 
™e  fclong  the  anterior  two  thirds  of  the  corpus  callosum.  It  is  P" 
*"ttewhat  triangular  in  form,  with  the  base  turned  fonvarda,  (o 
"'^  the  pointed  extremity  backwards.     Its    surfaces    look    to    the  «t 

*  Vim  of  the  lateral  Tentridea  :  on  the  Itft  Ride  the  descending  comu  is 
™  <^B.  (Prom  a  east  in  the  maseain  of  UnitcMily  College,  London. )  a. 
'*'Uiiia  of  tbs  ccrpna  caUoaam.  b.  Septum  lucidum,  encloaing  the  small 
■PW  a  the  fifth  ventricle,  c.  Fornix,  d.  FoBterior  cruB  or  tsnia  of  the 
™*'t-  (.  Corpm  striatum.  /.  Ttenia  semicircnlaria.  g.  Optic  thalamus. 
f-  Choroid  pleiui.  i.  Qippocampoa  minor.  I.  Eminentia  collateralia. 
a  major,     o.  INgiUl  i««Mk 

F  2 


212 


DISSECTION    OF    THE   BRAIN. 


"borders. 


coniiwsi- 
tion. 


Dissection. 


Fifth 
ventricle. 


Dissection. 


Fornix : 
position  and 
rorm. 


Upper  sur- 
face and 
borders. 


Posterior 
and 


anterior 
Itart. 


Under 
stirfkce 


marked  by 
lines. 

Fornix 
formed  of 
two  bands. 


lateral  ventricles.  The  upper  border  is  attached  altogether  to  the 
under  surface  of  the  corpus  callosum ;  and  the  lower  border  is 
joined  in  part  to  the  fornix  (c),  but  in  front  of  that  body  it  is 
inserted  into  the  imder  or  reflected  portion  (rostrum)  of  the  corpus 
callosum  (p.  201).  The  septum  consists  of  two  layers,  which  en- 
close a  space — the  fifth  ventricle  ;  and  each  layer  is  formed  of  white 
substance,  with  an  external  coating  of  gray  matter. 

Dissection.  The  space  of  the  fifth  ventricle  will  come  into  view 
by  cutting  through  the  piece  of  the  corpus  callosum  which  remains 
in  the  middle  line,  and  by  detaching  the  anterior  half  from  the 
septum  lucidum,  and  raising  it.    (See  fig.  C3.) 

The  ventricle  of  the  septum^  or  the  fifth  ventricle,  is  a  triangular 
space  in  the  fore  part  of  the  ventricular  partition,  where  this  is 
deeper.  Like  the  septum  containing  it,  its  size  is  greatest  in  front. 
Its  surface  has  an  epithelial  covering  like  that  in  the  lateral 
ventricles.  In  the  adult  it  is  closed ;  but  in  the  fetus  it  opens 
inferiorly  into  the  third  ventricle  between  the  pillars  of  the  fornix. 

Dissection,  The  fornix  is  to  be  next  examined.  To  lay  bare  this 
body  the  posterior  part  of  the  corpus  callosum  should  be  detached 
with  care  from  it,  and  thrown  backwards  ;  and  the  septum  lucidum 
should  also  be  removed  from  its  upper  surface. 

The  fornix,  or  arch  (fig.  63,  c),  is  a  thin  white  horizontal  stratum 
beneath  the  corpus  callosum,  which,  projecting  on  each  side  into 
the  lateral  ventricle,  forms  part  of  the  floor  of  that  cavity.  Its 
centre  or  body  is  triangular  in  shape,  with  the  base  turned  back- 
wards ;  and  it  is  continuous  with  the  rest  of  the  brain  by  processes 
or  crura  before  and  behind. 

To  the  upper  surface  of  the  body,  along  the  middle  line,  the 
septum  lucidum  is  attached.  Each  border  is  free  in  the  corre- 
sponding lateral  ventricle,  where  it  rests  on  the  optic  thalamus  ; 
and  along  it  Ues  the  choroid  plexus.  At  its  base  it  joins  the  corpus 
callosum  in  the  middle  line,  whilst  on  each  side  it  sends  off  a  small 
riband-Uke  band — ^tsenia  hippocampi  (fig.  64,  c),  along  the  concave 
margin  of  the  hippocampus  major.  At  the  anterior  end  it  is  arched 
over  the  foramen  of  Monro,  opposite  the  front  of  the  optic 
thalamus,  and  ends  likewise  in  two  processes  or  crura,  which  will  be 
afterwards  followed  to  the  corpora  albicantia  and  the  optic  thalami 
(p.  218). 

If  the  fornix  be  cut  across  near  its  front,  the  foramen  of  Monro 
will  be  opened,  and  the  descending  anterior  pillars  will  be  seen 
(fig.  64).  When  the  posterior  part  is  raised,  it  will  be  found  to  be 
supported  on  a  process  of  the  pia  mater,  named  velum  interpositum. 
And  near  its  base  (on  the  under  aspect)  between  the  two  offsets  of 
the  tfleniae  hippocampi,  is  a  triangular  surface,  which  is  marked  by 
transverse  lines :  the  part  which  is  so  defined  has  been  called  the 
lyra  (fig.  64,  a). 

The  fornix  may  be  described  as  consisting  of  two  bands,  right 
and  left,  which  are  united  for  a  certain  distance  in  the  central  part 
or  body.  According  to  this  view  each  band,  commencing  in  the 
optic  thalamus,  passes  over  the  foramen  of  Monro,  and  after  form- 
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ing  the  body  of  the  fornix,  is  continued  as  a  distinct  piece  to  the 
uncinate  convolution. 

The  foramen  of  Monro  is  the  interval  beneath  the  anterior  end  of  Tidaaper- 
the  fornix,  which  opens  on  each  side  by  a  slit  between  the  edge  of  bSSii 
the  fornix  and  the  optic  thalamus.     In  it  the  plexus  choroides  lies  ;  veiitiicies. 
and  through  it  the  lateral  ventricles  communicate  with  one  another, 
and  with  the  third  ventricle. 

Floor  of  tue  Lateral  Ventricle. — The  student  may  leave  un-  ^  ^'.®' 
touched^  for  the  present,  the  membrane  (velum  interpositum)   on  tricie  u 
which  the  fornix  rests  ;  and  proceed  to  examine,  on  the  right  side, 
the  different  bodies  which  have  been  enumerated  as  constituting  the 
floor  of  the  lateral  ventricle. 

The  corpus  striatum  (superior  ganglion  of  the  cerebrum)  (fig.  G3,  RtrUte  body 
«,)  is  the  large  gray  body  in  the  front  of  the  lateral  ventricle.     It 
ia  placed  opposite  the  island  of  Reil  in  the  fissure  of  Sylvius  ;  and 
it  has  received  its  name  from  the  striated  appearance  of  a  vertical 
aection. 

Dissection,   To  see  the  composition  of  the  corpus  striatum,  the  Dissection 
student  should  slice  off  the  upper  and  outer  part  until  certain  white  t,J^^"^^* 
fibres  crossing  it  obliquely   from   witliin  outwards   are   reached. 
The  knife  should  then  be  carried  through  these  intersecting  white 
fibres  until  another  mass  of  gray  substance,  similar  to  the  first,  is 
wrived  at. 

The  striate  body  is  a  pyrifonn  mass  of  gray  matter  of  consider-  its  foi-m, 
*hle  thickness,  which  is  surrounded  by  the  white  substance  of  the 
hemisphere,  except  where  it  projects  into  the  lateral  ventricle.    Its  and 
position  is  oblique  with  respect  to  the  middle  line  of  the  brain,  for  i»«»**»®"' 
the  anterior  end  is  near  the  septum  of  the  ventricles,  while  the  !« divided 
pwterior  is  external  to  the  optic  thalamus.     By  means  of  the  in-  |jarte  by 
<a«ion  in  the  corpus  striatum,  white  fibres  can  be  seen  to  be  directed  ^^^*®  ftbres. 
^ugh  it  in  such  a  way  as  to  divide  the  gray  matter  into  two  per- 
sons, one  being  situate  in  the  ventricle  (intra- ventricular)  above  the 
^hite  fibres ;  and  the  other  outside  the  ventricular  space  (extra- 
ventricular),  below  those  fibres. 

The  introrventricular  piece  (nucleus  caudatus)  is  shaped  like  2  One  part 
^te,  and  projects  into  the  floor  of  the  ventricle.     The  end,  directed  ventricle, 
forwards,  is  large  and  rounded  ;  whilst  the  opposite  end  is  thin  and 
pointed,  and  is  continued  backwards,  outside  the  optic  thalamus,  to 
^^  roof  of  the  descending  comu  of  the  lateral  ventricle.    Numerous 
^^ins  cover  tliis  part  of  the  corpus  striatum. 

The  eztrct-ventricular  part  (nucleus  lenticularis)  will  be  better  ^^^?**!', 
f^ti  afterwards,  by  sections  made  from  the  outer  side  or  from  c*vity. 
"^low.    It  is  oval  in  form,  but  does  not  reach  so  far  back  as  the 
^^«r,  and  is  bounded  inferiorly  by  a  white  capsule  ;  through  it  the 
**^t.crior   commissure   of   the   braui   passes   very   obUquely,  as   a 
^^^sequent  dissection  will  show  (p.  217). 

,    the  tcaUa  semicircularis  (fig.  63,  /)  is  a  thin  and  narrow  white  Tania  semi- 
*^^Hd  of  longitudinal  fibres,  which  lies  between  the  corpus  striatum  c^rcuiaris 
^*^ci  the  optic  thalamus.    In  front  this  band  becomes  broader  and 
the  pillar  of  the  fornix ;  and  behind  it  is  continued,  along 
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ends  in  in-  with  the  pointed  end  of  the  corpus  striatum,  into  the  white  sub- 
ferior  coriiu.  gtance  of  the  roof  of  the  descending  cornu  of  the  lateral  ventricle. 
Superficial  to  the  anterior  part  of  the  taenia  is  a  yellowish  semi- 
transparent  layer  (lamina  cornea) ;  and  beneath  this  pass  some 
small  veins  from  the  corpus  striatum,  in  their  course  to  the  veins 
of  Galen. 

The  ojrtic  thalamus  is  only  partly  laid  bare  in  this  stage  of  the 
dissection,  and  its  examination  maybe  omitted  till  the  third  ventricle 
has  been  learnt  (p.  217). 

The  hippocampus  minor  (calcar  avis)  resembles  a  cock's  spur 
(fig.  63,  i),  as  it  lies  in  the  posterior  comu  of  the  ventricle.  It  is 
pointed  at  its  hinder  extremity,  and  is  covered  on  the  free  surface 
by  a  medullary  layer  continuous  with  the  corpus  callosum.  When 
it  is  cut  across  a  gray  stratum  will  be  found  beneath  the  white  ; 
and  the  eminence  itself  will  be  seen  to  be  produced  by  the  ex- 
tension inwards  of  the  calcarine  sulcus  at  the  inner  surface  of  the 
hemisphere  (p.  207). 

The  hippocampus  major  (fig.  63,  l)  is  the  curved  projection  in  the 
floor  of  the  descending  conm  of  the  lateral  ventricle.  Convex  on 
lower  comu;  ^jjg  surface  that  looks  to  the  cavity,  this  body  is  curved  in  the  same 
direction  as  the  cornu,  and  has  its  conca\nty  turned  inwards.  Tlie 
anterior  extremity  is  the  largest,  and  presents  two  or  three  indenta- 
tions, which  give  it  the  appearance  of  the  foot  of  a  feline  animal ; 
it  is  named  pes  hippocampi. 

Along  the  inner  or  concave  margin  is  the  small  band  or  taenia 
(fig.  64,  c),  which  is  prolonged  from  the  fornix  ;  it  ends  below  by 
joining  the  small  recurved  part  of  the  uncinate  convolution  (p.  207). 

Dissection.  To  examine  more  fully  the  liippocampus,  the  pieces 
of  the  corpus  callosum  and  fornix,  which  remain  in  the  middle  line, 
should  be  divided  longitudinally,  and  the  posterior  part  of  the  right 
hemisphere  should  be  drawn  away  from  the  rest  of  the  brain. 
When  the  pia  mater  has  been  removed  from  the  inner  side  of  the 
hippocampus,  and  this  projection  has  been  cut  across,  its  structure 
will  be  manifest. 

The  hippocamjms  is  covered  on  the  ventricular  surface  by  a 
medullary  layer,  with  which  the  tienia  or  the  band  of  the  fornix 
blends.  On  its  opposite  surface  is  the  hollow  of  the  dentate  sulcus 
on  the  exterior  of  the  brain,  which  is  filled  with  gray  substance. 
Along  the  free  margin  of  the  hippocampus  the  gray  matter  projects 
in  the  form  of  a  notched  ridge,  the  lamina  deniata :  this  is  external 
to  the  cavity  of  the  ventricle,  beneath  the  t«nia,  and  has  been 
named  the  dentate  convolution  (p.  208). 

Transverse  fissure  of  the  cerebrum.  By  drawing  the  separated 
right  hemisphere  away  from  the  cms  cerebri  and  the  optic  thalamus, 
and  replacing  it,  the  dissector  will  comprehend  the  position,  and  the 
boundaries,  on  one  side,  of  the  great  cleft  at  the  posterior  part  of 
the  brain. 

Tliis  fissure  lies  beneath  the  fomix;  and  opens  into  the  lateral 
ventricle  along  the  edge  of  the  fomix  on  each  side,  from  the  fora- 
men of  Monro  to  the  extremity  of  the  descending  comu.    The  slit 
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opening  into  the  lateral  ventricle  ie  bounded  by  tlic  edge  of  tbc  ud  reichi 
fomis  on  the  one  Bide,  and  by  the  optic  thalamus  and  crua  cerebri  ^^^ 
on  the  other.     A  piece   of  pia   mater  projects  into  the  tronaveree  p^  aatct 
fianire,   forming   a   horizontal    central   piece,   velum    intcrpoeitiim,  entcn  it 
beneath  the  fornix  (fig.  64, ') ;   and  tliinner  lateral   pieces  with 
tenninal  fringes  in  the  lateral  ventricles  (/).     But  the  slit  through 
which  the   membrane  entera   the  ventricle  is  closed  by  the  lining 
■tracture  of  tbst  cavity  being  continued  on  the  iutruded  part. 


I'AtTs  IN  THi  Middle  Like  op  Cerebrum.    The  student  is  now  puti  id  Uis 
^  return  to  the  examination  of  the  parte  in  the  centre  of  the  braui,  Jjl^^j^, 
^%,  the  fold  of  pia  mater  and  its  vessels,  with  the  third  ventricle. 
^t  the  same  time  the  optic  thalamus  is  to  be  seen. 

^  relam  mItTjiotitma  (fig.  64,  g)  is  the  central  portion  of  the  Vclom,  or 
f"^  of  pia  mater  entering  the  great  transverse  hssiire.    Triangular  ^(^  ^ 
*"  *1iipe,  it  has  the  same  extent  as  the  body  of  the  fornix,  and 
''•ebea  in  front  to  the  foramen  of  Monro,    The  upper  surface  is  in 

Stcond  view  of  the  dinection  of  the  brain,  the  foinii  being  est  through 
pi  bait  tad  niaed.  (PrDm  a  cut  in  tbe  tliueum  oE  UniTeraitj  College, 
r?*^}  a.  Foniii.  b.  Hippoounpiu  major,  r.  Tmiia  hippocampi,  or 
™^cnu  of  the  fornix,   d.  Coipm  itriitam.   (.  Optic  tlialamiw.  /.Choroid 
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contact  with  the  fornix,  to  which  it  supplies  vessels.  And  the  lower 
surface,  looking  to  the  third  ventricle,  covers  the  pineal  body,  and 
a  port  of  each  optic  thalamus  :  underneath  it  in  the  middle  line  are 
the  two  choroid  plexuses  of  the  third  ventricle.  Along  each  side  is 
another  vascular  roll  (choroid  plexus). 

Tlie  choroid  plexus  of  the  lateral  ventricle  (fig.  64,/)  is  the  red, 
somewhat  rounded  and  fringed  margin  of  the  piece  of  pia  mater 
contained  in  the  lateral  ventricle,  which  extends  from  the  foramen 
of  Monro  to  the  extremity  of  the  descending  comu.  Its  lower 
end  is  larger  than  the  upper.  On  its  surface  the  choroid  plexus 
is  villous  ;  and  the  villi,  minutely  subdivided,  are  covered  by 
Rattened  nucleated  epithelium,  with  fat  granules  and  pigment  in 
the  cells.** 

Vessels  of  the  velum.  Small  arteries  have  been  already  traced  to 
the  velum  and  the  choroid  plexus  from  the  cerebral  and  cerebellar 
arteries  (p.  182) :  they  are  three  on  each  side,  and  supply  the  sur- 
rounding cerebral  substance.  The  veins  of  the  choroid  plexus 
receive  branches  from  the  ventricle,  and  end  in  the  following. 

Veins  of  Galen.  Along  the  centre  of  the  velum  are  placed  two 
large  veins  with  this  name  ;  they  begin  at  the  foramen  of  Monro, 
by  the  union  of  branches  from  the  corpus  striatum  and  the  choroid 
plexus.  Lying  side  by  side  in  the  membrane  they  are  usually 
united  into  one  at  the  posterior  part  of  the  velum  ;  and  through 
this  they  join  the  straight  sinus. 

Dissection.  When  the  velum  interpositum  has  been  raised  and 
thrown  backwards,  the  third  ventricle  will  be  visible  (fig.  68).  In 
reflecting  the  piece  of  pia  mater  the  student  must  be  careful  of  the 
pineal  body  (g)  behind,  which  would  otherwise  be  detached,  as  it  is 
surrounded  by  the  membrane.  On  the  under  surface  of  the  velum 
are  the  choroid  plexuses  of  the  third  ventricle. 

The  choroid  plexuses  of  the  third  ventricle  are  two  short  and 
narrow  fringed  bodies  below  the  velum,  which  resemble  the  like 
structures  in  the  lateral  ventricle. 

The  third  ventricle  is  the  interval  between  the  optic  thalami 
(fig.  68).  Its  situation  is  in  the  middle  line  of  the  cerebrum,  below 
the  level  of  the  other  ventricles  with  which  it  communicates  ;  and 
it  reaches  to  the  base  of  the  brain.  Its  boundaries  and  communica- 
tions are  the  following : — 

The  roof  is  formed  by  the  velum  interpositum  and  the  fornix. 
The  floor  is  very  oblique  from  behind  forwards,  so  that  the  depth 
of  the  cavity  is  about  an  inch  in  front  and  half  an  inch  behind : 
it  corresponds  with  the  parts  at  the  base  of  the  brain,  which  lie 
between  the  crura  cerebri  and  the  median  fissure  (fig.  69),  viz.,  locus 
perforatus,  corpora  albicantia  tuber  cinereum,  commissure  of  the 
optic  nerves,  and  lamina  cinerea.  On  the  sides  of  the  cavity 
are  situate  the  optic  thalami  (6).  In  front  of  the  space  are  the 
descending  pillars  of  the  fornix,  with  the  anterior  commissure  of  the 


*  Particles  of  brain  sand,  like  that  in  the  pineal  body,  are  sometimes  present 
in  the  choroid  plexus. 
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eerebrom  (c)  in  the  intenral  between  them.    Behind  are  the  posterior  and  behind. 
commiflsore  (e)  and  the  pineal  body  (g).    Crossing  the  centre  of  the 
ventricle,  from  one  optic  thalamus  to  another,  is  a  band  of  gray 
matter — the  soft  commissure  (d). 

This  space  communicates  with  the  other  ventricles  of  the  brain  Oi>enlng« 
in  the  following  way : — In  front  it  joins  each  lateral  ventricle  ^^SjiciaL 
through  the  foramen  of  Monro  ;  and  in  the  fetus  it  opens  into  the 
fifth  ventricle.  Behind  is  a  passage  beneath  the  posterior  commis- 
•ore  into  the  fourth  ventricle,  which  is  named  aqueduct  of  Sylvius. 
In  the  floor,  in  fronts  there  is  a  depression  opposite  the  inftmdibulum 
(iter  ad  infundibolum). 

The  lining  of  the  ventricle  (ependyma)  is  continued  into  the  Lining  of 
odgfabouring  cavities  tlirough  the  different  apertures  of  communica-  **^*'y- 
tbn,  and  closes  the  iter  ad  iufundibulum. 

Groy  matter  of  the  ventricle,    A  stratum  of  gray  matter  covers  G™y  m»tter 
oort  of  the  surface  of  the  ventricle.     At  the  lower  part  of  each  ventricle. 
opdc  thalamus  it  envelops  the  cms  of  the  fornix,  and  ascends  to 
the  septum  lucidum  ;  and  in  the  floor  of  the  cavity  it  exists  in  abun- 
dance entering  into  the  corpora  albicantia.    In  the  middle  of  the 
space  it  reaches  from  side  to  side,  and  forms  tiie  soft  commissure  (d).  Soft  com- 
The  anterior  commissure  of  the  cerebrum  (c)  is  a  round  bimdle  '"^^• 
of  white  fibres  about  as  large  as  a  crow-quill,  which  passes  through  ^"mS£! 
both  corpora  striata,  and  connects  the  opposite  hemispheres.    To  »^^  • 
•eeit  in  one  half  of  its  extent,  the  following  dissection  should  be 
nuide:— 

Dissection.  On  the  side  on  which  the  corpus  striatum  has  been  To  see  it. 
cat  into,  the  commissure  is  to  be  followed  into  the  interior  of  that  striatiSS?* 
Wy  by  scraping  away  the  intraventricular  gray  matter  with  the 
handle  of  the  scalpel.  The  commissure  may  be  seen  then  to  per- 
fortte  the  front  of  the  corpus  striatum  below  the  white  fibres ;  and 
H  should  be  followed  through  the  extraventricular  mass  of  gray 
natter  of  tlie  same  body. 

The  anterior  commissure  is  free  in  the  middle  line  for  about  the  Position : 
oghth  of  an  inch,  where  it  lies  before  the  pillars  of  the  fornix. 
Latendly  it  perforates  the  corpus  striatum,  passing  in  succession  and  coarse 
throogh  the  intraventricular  gray  mass,  the  white  fibres,  and  the 
€ttii?entricular  gray  mass.     Lastly,  the  commissure  pierces  the  to  iiemi- 
^hite  layer  bounding  externally  the  striate  body,  and  spreads  in  the 
hemisphere  over  the  inferior  comu  of  the  lateral  ventricle,  commu- 
nicating with  the  temporo-sphenoidal  and  central  lobes. 

The|>o«ferior  commissure  of  the  cerebrum  (e)  is  smaller  than  the  Posterior 
anterior,  and  is  placed  above  the  passage  into  the  fourth  ventricle. 
^^toiUy  it  enters  the  substance  of  the  optic  thalamus  ;  and  pierces 
this  body  to  end  in  the  hemisphere. 

The  connections  of  the  thalamus  opticus  (inferior  ganglion  of  the  ThAiamna 
ferehrum,  fig.  68,  h)  will  be  best  seen  on  the  side  on  which  the  "P^^"*- 
uifcrior  comu  of  the  lateral  ventricle  has  been  opened.    It  has  the 
form  of  a  cube,  and  bounds  the  lateral  and  tliird  ventricles. 

The  upper  surface  projects  in  the  floor  of  the  lateral  ventricle.  Upper 
«nd  is  marked  in  front  by  a  prominence — anterior  tubercle,  near  ""^■*^®- 
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tbe  taenia  seniicircularis.  Tlie  under  surface  forms  a  portion  of  the 
roof  of  the  inferior  comu  of  the  lateral  ventricle,  and  into  it  the 
crus  cerebri  is  inserted. 

By  the  inner  side  it  enters  into  the  tlurd  ventricle  ;  and  along  its 
upper  edge  Hes  the  peduncle  of  the  pineal  body.  On  the  outer  side 
are  the  corpus  striatum,  the  taenia  seniicircularis,  and  the  substance 
of  the  hemisphere. 

The  anterior  end  looks  to  the  foramen  of  Monro.  And  the  pos- 
terior part,  which  is  free  in  the  inferior  comu  of  the  lateral  ventricle, 
presents  inferiorly  two  small  roundish  tubercles,  which  are  placed 
one  outside  and  the  other  inside  the  bend  (genu)  of  the  optic  nerve, 
and  are  named  from  their  position  to  it,  internal  and  external  genicu- 
late bodies. 

The  structure  of  tlie  optic  thalamus  will  be  subsequently  referred 
to,  p.  222. 

The  origin  of  the  optic  nerve  can  now  be  seen.  At  the  back  of 
the  crus  cerebri  the  optic  tract  receives  fibres  from  the  thalamus 
which  it  touches,  and  then  divides  into  two  terminal  bands : — One 
of  these  is  connected  with  the  gray  matter  in  the  external  geniculate 
body,  and  is  continued  onwards  to  one  of  the  corpora  quadrigemina 
(nates)  ;  the  other  is  connected  with  the  internal  geniculate  body. 

Dissection,  The  origin  of  the  fornix  m  the  optic  thalamus  may  be 
followed  out  next.  As  a  preparatory  step  the  anterior  commissure, 
the  front  of  the  corpus  callosum,  and  tlie  commissure  of  the  optic 
nerves  should  be  cut  along  the  middle  Ime,  so  that  the  left  hemi- 
sphere can  be  separated  from  the  other.  On  the  left  hemisphere 
the  crus  of  the  fornix  is  to  be  traced  downwards  through  the  gray 
matter  of  the  third  ventricle  to  the  corpus  albicans,  and  thence  up- 
wards into  the  optic  thalamus. 

Anterior  pillar  of  the  fornix.  The  fornix  begins  in  the  thalamus 
near  the  tubercle  on  the  upper  surface,  from  this  spot  it  descends 
in  a  curved  direction  to  the  corpus  albicans,  where  it  makes  a  turn 
like  half  of  the  figure  8,  and  furnishes  a  white  envelope  to  the  gray 
matter  of  that  body.  The  crus  then  ascends  tlu-ough  the  gray  sub- 
stance in  front  of  the  optic  thalamus,  and  is  applied  to  the  like 
part  of  the  opposite  side  to  form  the  body  of  the  fornix.  It  is 
joined  by  bands  of  fibres  from  the  taenia  semicircularis  and  peduncle 
of  the  pineal  body. 

The  pineal  body  and  the  corpora  quadrigemina,  which  are  placed 
behind  tlie  third  ventricle,  may  be  next  examined. 

Dissection,  All  the  pia  mater  should  be  carefully  removed  from 
the  surface  of  the  quadrigeminal  bodies,  especially  on  the  right  side, 
on  which  they  are  to  be  seen.  The  posterior  part  of  the  hemisphere 
of  the  same  side  may  be  taken  away. 

The  pineal  gland  (conarium)  is  a  small  conical  body  (fig.  68,  ^), 
which  is  situate  above  the  posterior  commissure,  and  between  the 
anterior  pair  of  the  corpora  quadrigemina.  In  shape  like  the  cone 
of  a  pine,  it  is  about  a  quarter  of  an  inch  in  length,  and  has  the 
base  turned  forwards.  It  is  connected  to  the  optic  thalami  by  two 
wliite  bands, — peduncles  of  the  pineal  body  (/) :  these  begin  at  the 
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base,  and  extending  forwards,  one  along  the  inner  side  of  each 
thalamus,  end  by  joining  the  crura  of  the  fornix.  At  the  base 
of  the  gland  is  a  band  of  transverse  wliitefibres  which  unites  it 
vith  the  posterior  commissure. 

This  body  is  of  a  red  colour  and  vascular,  and  encloses  two  or  Stmcturo. 
more  cells  containing  a  tliick  fluid,  with  amyloid  bodies,  and  a 
calcareous  material  (brain  sand)  consisting  of  particles  of  phosphate 
and  carbonate  of  lime,  and  phosphate  of  magnesia  and  anunonia.^ 
In  its  substance  are  large  pale  nucleated  cells. 

The  corpora  quail rUjemina  (fig.  68)  are  four  small  bodies,  which  Corpora 
ire  arranged  in  pairs,  right  and  left,  and  are  separated  by  a  median  Jjeiiiiniu 
groove.    Each  pair  is  situate  on  the  upper  aspect  of  the  cerebral 
peduncle  of  the  same  side. 

The  anterior  eminence   (A,  nates)  is  somewhat  larger  than  the  Anterior 
poeterior,  from  which  it  is  separated  by  a  slight  depression  ;  it  is 
oblong  from  before  backwards,  and  sends  forwards  a  wliite  band 
to  join  the  optic  tract  and  thalamus. 

The  posterior  eminence  (t,  testis)  is  rounder  in  form  and  whiter  Posterior 
in  colour  than  the  preceding :  it  has  also  a  lateral  white  band  wliich 
u  directed  beneath  the  corpus  geniculatum  internum,  and  blends 
with  the  peduncular  fibres  in  the  thalamus  opticus. 

These  bodies  are  small  masses  of  gray  substance  enveloped  by  stnicturo 
white,  and  are  placed  on  the  band  of  the  fillet  which  forms  the  roof  bancU. 
of  the  aqueduct  of  Sylvius.    The  processes  (bnicliia)  to  the  optic 
thalamus  are  accessor^'  parts  to  the  peduncular  fibres  of  the  cere- 
bnun  (p.  220). 

Filkt  of  the  olivary  body.  If  the  upper  margin  of  the  cerebellum  ^niet  of 
l«  pulled  aside,  a  white  band,  about  a  quarter  of  an  inch  in  width, 
will  be  seen  to  issue  from  the  transverse  fibres  of  the  pons,  and  to 
bend  upwards  over  the  peduncle  of  the  cerebellum  to  the  corpora 
qoidiigemina  (fig.  65,  **). 

Thia  is  the  upper  or  commissural  piece  of  the  fillet  (p.  127),  which  i'***'*  y^- 
pMKS  beneath  the  corpora  quadrigemina,  and  joins  with  the  similar  jwra  quudn- 
band  of  the  opposite  side  over  the  Sylvian  aqueduct.  gemma. 

Stbuctube  of  tue  Cerkbrum.  In  each  cerebral  hemisphere  three  Three  sets  of 
pnncipal  sets  of  constituent  fibres  are  recognised,  viz.,  diverging,  cerebniuu 
tranaverse,  and  longitudinal.    The  former  are  in  part  derived  from 
the  spinal  cord  ;  while  the  two  latter,  joining  distant  pieces  of  the 
ccrebrom,  are  considered  to  be  only  connecting  or  commissural  in 
their  office. 

Pedvncular  or  diverging  fibres  (fig.  66).  In  the  cms  cerebri  two  Fibres  of 
^»«indle8  of  longitudinal  fibres  are  collected ;  there  these  are  con-  li™u»e^heini- 
Dectedn-ith  gray  matter,  and  are  derived  from  tlie  medulla  oblongata  Rphere. 
(p.  200). 

•^^Mfecfion.  A  complete  systematic  view  of  the  diverging  fibres  Dissectiou 
^•'uwt  be  now  obtained  on  the  imperfect  brain.     At  this  stage  the  *>' ***«"* 

Tbeae  particIeB  are  referred  to  by  Kolliker,  as  pathological  producte  ;  and 
toe  eooeeBtrically  anmnged  majwea  amongst  them  are  said  to  fa«  incniatations 
€f  fibrin  eoagola. 


220  DISSECTION    OF   THE   BEAIN. 

chief  purpose  is  to  show  the  passage  of  the  radiating  fibres  from  the 
cms  through  the  two  cerebral  gangha. 

in  the  corpus      To  trace  the  diverging  fibres  onwards  beyond  the  cms  cerebri, 

Htr  atum  ^^^^  through  the  corpus  striatum,  the  nucleus  caudatus  of  this  body 
should  be  scraped  away  (fig.  G5) ;  and  the  dissection  should  be  made 
on  the  left  side  on  which  the  striate  body  and  the  optic  thalamus 
remain  uncut.  In  tliis  proceeding  the  pecten  of  Reil  comes  into 
view,  viz.,  white  fibres  with  interN^ening  gray  matter  in  the  corpus 
striatum,  giving  the  appearance  of  the  teeth  of  a  comb. 

On  taking  away  completely  the  prolonged  part  of  the  nucleus 
caudatus,  others  of  the  same  set  of  fibres  will  be  seen  issuing  from 
the  outer  side  of  the  optic  thalamus,  and  radiating  to  the  posterior 
and  inferior  lobes. 

and  optic  After  tracing  those  fibres,  the  upper  part  of  the  optic  thalamus 

may  be  taken  away  at  the  posterior  end,  to  denude  the  accessory 
bundles  to  the  peduncular  fibres,  from  the  corpora  quadrigemina 
and  the  superior  peduncle  of  the  cerebellum  (fig.  65,  *)  :  the  last 
band  lies  beneath  the  corpora  quadrigemina. 

Fibres  of  Their  arrangement  (fig.  65,  ^).  Some  of  the  diverging  fibres  radiate 

peduncle       from  the  peduncle  of  the   cerebinim  to  the  surface  of  the  heini> 
diverge  *  .         . 

sphere,  passing  in  their  course  through  the  two  cerebral  ganglia 
(optic  thalamus   (^)  and  corpus  striatum  (')  ),   and  they  fonn    a 
conical ly-shaped  bundle,  whose  apex  is  below  and  base  above, 
in  conms  The  fibres  forming  the  free  or  fasciculated  surface  (crust)  of  the 

«triatiunRnd  peduncle  (fig.  56)  pass  through  the  striate  body.  The  fibres  on  the 
opposite  aspect,  which  form  the  tegmentum  (fig.  57,  rf),  are  trans- 
mitted through  the  under  part  of  the  optic  thalanms,  and  through 
the  corpus  striatum,  reaching  as  far  forwards  as,  but  much  fartlier 
back  than  those  of  the  crust. 

In  the  thalamus  and  the  corpus  striatum  the  fibres  are  greatly 
their  acces-   increased  in  number.    The  upper  or  sensory  set  receive  also  acces- 
sory iiands.   gQpy  bundles  in  the  crus  cerebri  (p.  200)  from  the  superior  peduncle 
of  the  cerebellum  (fig.  65,  *)  ;  and  in  the  thalamus  from  the  pair  of 
the  corpora  quadrigemina,  and  the  corpora  geniculata  of  the  same 
side. 
In  the  hemi-      On  escaping  from  the  striate  body  and  the  thalamus  the  fibres 
extern!  to*^  dccussate  with  the  converging  fibres  of  the  corpus  callosum,  and 
convi.iu-       radiate  thence  into  the  anterior,  middle,  and  posterior  parts  of  the 
cerebral  hemisphere,  forming  the   corona  radiata.     In   the  hemi- 
sphere the  fibres  are  continued  to  the  convolutions  :  their  expansion 
in  the  hemisphere  resembles  a  fan  bent  down  in  front  and  behind, 
forming  tlius  a  layer  which  is  concave  on  the  imder  side. 
Fibres  not        Their  extent.     All  the  fibres  of  the  peduncle  do  not  reach  the 
SJoi'igifout.  surface  of  the  brain,  for  some  end  in  the  corpus  striatum  and  the 
optic  thalamus,  especially  in  tlie  former.    And  some  of  the  fibres 
in  the  convulutions  begin  in  the  ganghonic  bodies  above  mentioned, 
and  extend  to  tlie  surface  of  the  hemisphere.**     Thus,  in  addition 

*  According  to  some  authors  none  of  tb^  fibres  of  the  peduncle  reach  farther 
than  the  corpus  striatum  and  the  optic  thalamus. 
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to  the  fibres  continued  througliout,  viz.,  from  the  cms  to  tlic  siirfnce, 
lome  nnite  the  peduncle  of  the  cerebrum  with  the  ganglia,  and 
otbeTB  connect  the  goDglia  with  the  convolutions  on  the  exterior. 

Their  touree.  The  fihrea  thus  entering  inferiorly  the  cerebrum  S-mrw  rroii 
through  its  peduncle,  and  continued  thence  to  tlie  periphery  of  the  ™ 
htmiaphere,  are  derived  from  the  component  pieces  of  the  medulla 
oUonipita  except  the  reatiform  body  (fig.  57),  via.,  from  anterior 
pjrnmid,  lateral  column  and  olivary  body,  and  posterior  pyramid 
(p.  191)  :  they  serve  to  connect  the  spinal  cord  with  the  cerebrum, 
'Hie  dtcuttation  between  opposite  aides  lias  been  before  referred  to  i><-i^um»- 

(p.  m). 

The  trantverte  or  conanitaaral  fibres  connect  the  liemispheres  of  CntiniiiMii- 

tene  fltiref. 
Pig.  6.V* 


the  cerebrum  across  the  middle  line.  Tliey  give  rise  to  the  great 
ttunmiiBare  or  the  corpus  callosuin  (p.  200)  ;  and  to  the  anterior 
■ndporterior  commissures  (p.  217).    Those  bodies  have  been  already 


I'ngitodinal  fibru.  Other  connecting  fibres  pass  from  before  comn 
Wkwarda,  uniting  together  parts  of  the  same  hemisplicrc.  The  J™' 
chief  binds  of  this  system  are  the  following,  the  fornix,  the  nbrea 
tKoii  semidrcnloria,  and  the  peduncles  of  the  pineal  bodj-.     Other 


— n  potteriorlj  between  the  eerebnim  and  the  meciulla  ohlongsto 

miMibcUDia.  1.  Supenor  peduncle.  2.  Middle,  &Dd  S,  inferior  [led uncle 
tf  the  coebeUoin.  A.  Frocew  from  the  fillet  of  the  olivoiy  boily  to  the 
raiwa  qaadrigemins  :  on  the  right  Bide  it  is  cut  and  reflected.  5.  Posterior 
FTnmid.  6.  Coatinufttion  of  the  lateral  tnct  into  the  optic  thiLhunus.  T. 
Oxjoi  qoadrigemiiu.    8.  Optic  thalamnn.     0.  Corpus  striatum.     10.  Corpus 
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longitudinal  fibres  may  be  enumerated  on  the  upper  and  under 
surfaces  of  the  corpus  callosum  along  the  middle  line,  together 
with  the  band  of  the  convolution  of  the  corpus  callosum :  these 
fibres  are  connected  with  the  anterior  perforated  spot  of  the  base 
of  the  brain. 

Structure  of  the  optic  thalamus.  The  thalamus  is  about  an  inch 
deep,  and  the  following  is  a  summary  of  its  structure,  as  displayed 
in  the  previous  dissections. 

The  upper  and  inner  half  is  formed  chiefly  of  gray  matter,  with 
which  the  undermentioned  white  bands  are  connected : — Thus 
through  it  pass  the  fornix  in  front,  and  the  posterior  conmiiasure 
behind  ;  whilst  the  peduncles  of  the  pineal  body  lie  along  the 
inner  side,  and  the  taenia  semicircularis  along  the  outer. 

The  lower  and  outer  part  consists  mainly  of  white  fibres  directed 
upwards,  and  these  are  derived  from  the  pedimcle  of  the  cerebrum 
inferiorly,  and  from  the  peduncle  of  the  cerebellum  and  the  corpora 
quadrigeniina  superiorly  :  to  the  liinder  part  of  these,  two  slips  of 
fibres  are  added  from  the  corpora  geniculata. 

Tlie  corpora  geniculata  contain  gray  substance  inside.  Into  these 
bodies  fibres  of  the  optic  tract  enter ;  and  from  each  issues  a  band  to 
join  the  fibres  of  the  cms  cerebri.  They  seem  to  serve  as  accessory 
ganglia  to  the  peduncular  fibres  of  the  cerebrum. 

Corjms  striatum.  By  slicing  through  the  corona  radiata  on  the 
left  side,  so  as  to  bring  into  view  the  extraventricular  nucleus  of  the 
corpus  striatum,  the  extent  and  form  of  that  mass,  and  the  situation 
of  the  anterior  commissure  in  it,  will  be  apparent. 

Cru8  cerebri.  By  a  vertical  section  through  the  left  peduncle  of 
the  cerebrum,  the  disposition  and  the  thickness  of  the  two  layers  of 
ita  longitudinal  fibres :  and  the  situation  and  extent  of  the  locus 
niger  between  them,  may  be  observed. 


Section  V. 
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THE    CEREBELLUM. 

Dissecticm.  The  cerebellum  (fig.  69,  h)  is  to  be  separated  fix>m 
the  remains  of  the  cerebrum,  by  carrying  the  knife  through  the 
optic  thalamus  so  that  the  small  brain,  the  corpora  quadrigemina, 
the  crura  cerebri,  the  pons,  and  the  medulla  oblongata,  may  remain 
united  together. 

All  the  pia  mater  is  to  be  carefully  removed  from  the  median 
fissure  on  tlie  under  surface  ;  and  the  different  bodies  in  that  fissure 
are  to  be  separated  from  one  another.  Lastly  the  handle  of  the 
scalpel  should  be  passed  along  a  sulcus  at  the  circumference,  which 
is  continued  from  the  cms,  between  the  upper  and  under  surfaces. 

Tlie  cerebellum^  little  brain  (fig.  66),  is  flattened  from  above  down, 
so  as  to  be  widest  from  side  to  side,  and  measures  about  four  inches 
across.     This  part  of  the  encephalon  is  situate  in  the  posterior  f ossn 
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of  tbe  base  of  the  skull,  beneath  the  tentorium  cerebelli.    Like  the  poaitinn  of 
cnebnim,  it  is  incompletely  divided  into  two  hemispheres ; — the  ™"''*''"^ 
drinon  being  marked  by  a  wide  median  groove  along  the  under  P^J™ 
matMCe,  and  by  a  notch  at  the  posterior  border  which  receives  the 
tiU  cerebelli. 

Upper  SniiFACK.    On  the  upper  aapect  the  cerebellum  is  raised  in  xniroova 
tbe  centre  (fig.  68),  but  sloped  towards  the  circumference.     There  ^iacV-'''™^ 
i«  not  any  median  sulcus  on  this  surface ;  and  the  halves  are  united  biivei 
by  a  central  conatricted    part, — tlie   superior  vermiform   proceaa.  JolnwL 
Separating  the  npper  from  the  under  surface,  at  tho  circumference, 
is  tbe  horixonlal  finure,  which  is  wide  in  front,  and  citends  back-  Horimntil 
wuds  from  the  pons  Varolii  to  the  middle  line  of  the  cerebellum. 

Tbe  UJiDgH  SUHFACE  is  convex,  being  received  into  tbe  fossie  of  Abniinw 

Pig.  68.* 


tlie  base  of  tne  skuiI,  and  is  divided  into  hemispherea  (tig.  GO)  by  a 
median  hollow  (vallecula). 

Ilie  central fitxure,  or  the  vallecula,  is  wider  at  the  middle  than  at  which  li 
•itber  the  anterior  or  the  posterior  end,  and  receivea  the  medulla  ^',^  ^^ 
oUoogita.     In  the  bottom  of  the  fissure  is  a  mass  named  inferior  eontiton 
'Wioifonn  process  (fig.  66,  e  to  e),  which  corresponds  with  the  T(f™tf'"™ 
wntnl  part  connecting  the  halves  of  the  ccrebellinn  on  the  upper  '"™'"*' 
•orfice.    The  two  vermiform  processes  constitute  the  general  com- 
niMre  of  the  halves  of  the  cerebellum. 

Gmtitueati  of  the  vermiform  proceu.     In  the  inferior  vermiform  Cmntliomt* 
pwws  are  the  following  eminences,  which  may  be  easily  separated  iJ,JJ^ 

*  Dnd«rpait  of  the  cerebellum,  seeo  from  behind,  the  me<luUa  oblongata,  h, 
Iwi  nit  iirij  in  gi«Bter  part.  o.  Pona  Varolii.  6.  M«lullit  oblongata,  cat 
™*»fr  ctoe.  Interior  Tonnifonn  procese,  consisting  of; — <:.  Uvula,  d. 
•fiHiil.    t.  Commiataral  lamiiuE. 

1'iIm  of  aach  half  of  the  eeretnUum  on  ths  under  enrface.  /.  Sabpedna- 
<^.  g.  Amygdaloid.  A.  BiTestral.  i.  Slender,  k.  Po»terior.  3.  Third 
»"<  attached  to  the  <nu  cerebri  6.  Tro  roots  of  the  fifth  aenre  attached 
«•  tbi  aids  of  Uw  p<ma  VaroliL 
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from  one  another  with  the  handle  of  the  scalpel : — ^Most  anteriorly 
is  a  narrow  body,  the  uvula  (fig.  66,  c),  which  is  named  from  its 
resemblance  to  the  same  part  in  the  throat ;  it  is  longer  from  before 
backwards  than  from  side  to  side,  and  is  divided  into  laminae.  Its 
anterior  projection  into  tlie  fourth  ventricle  is  named  nodule,  or 
laminated  tubercle  (fig.  67.)  On  the  side  of  the  uvula  is  a  band  of 
gray  matter  with  ridges  and  sulci,  the  furrowed  band  (fig.  67,  rf), 
which  unites  it  with  the  almond-like  lobe  of  the  hemisphere.  Con- 
nected with  the  nodule  is  a  thin  white  layer, — the  medullary 
velum  (b)  ;  but  this,  and  the  furrowed  band  will  be  seen  in  a 
subsequent  dissection  (p.  225).  Behind  the  uvula  is  a  tongue-shaped 
body,  named  pyramid  (fig.  66,  </),  which  is  elongated  from  side  to 
side,  and  is  marked  by  transverse  laminaj.  Farther  back  are  certain 
transverse  pieces  (e),  extending  between  the  posterior  lobes  of  the 
hemispheres,  of  which  they  were  considered  by  Ileil  to  be  the  com- 
missures. 

Lamime.  The  surface  of  the  cerebellum  is  covered  by  plates  or 
lamina)  (fig.  68),  instead  of  convolutions,  which  form  segments  of 
circles  with  their  convexity  directed  backwards.  On  the  upper 
aspect  the  anterior  laminae  pass  from  the  one  hemisphere  to  the 
other,  with  only  a  sHght  bending  forwards  in  the  superior  vermi- 
form process  ;  but  on  the  under  aspect  they  join  the  sides  of  the 
different  commissures  in  the  median  fissure. 

Suki,  Between  tlie  laminao  are  sulci,  which  are  lined  by  the  pia 
mater,  and  reach  to  different  depths :  the  shallower  separate  the 
laminae;  but  the  deeper  limit  the  lobes,  and  reach  downwards  to 
the  white  substance  of  the  interior.  Here  and  there  the  sulci  are 
interrupted  by  cross  laminae. 

Structure  of  the  lamince.  On  cutting  across  the  laminae  of  the 
upper  surface  on  the  right  side  they  will  be  seen  to  possess  a  white 
internal,  and  a  gray  external  layer  (fig.  68).  The  white  part  is 
derived  from  a  central  medullary  mass  ;  and  dividing,  like  the 
branching  of  a  tree,  it  ends  in  small  lateral  offsets  which  enter  the 
subdivisions  of  the  laminae. 

The  white  stalk  of  the  lamina  is  composed  mostly  of  fibres  derived 
from  the  central  mass,  but  there  are  otlier  fibres  which  pass  from 
one  lamina  to  another  beneath  the  sulci. 

The  stratum  of  gray  matter  enveloping  the  white  substance 
resembles  the  cortical  covering  of  the  convolutions  of  the  cerebrum. 
It  is  constructed  of  two  strata,  inner  and  outer,  which  can  be  dis- 
tinguished by  a  difference  in  their  colour.  The  superficial  stratum 
is  clear  and  gray,  and  about  equal  to  the  other  in  thickness ;  but 
the  deeper  one  is  of  a  rust-colour,  and  is  generally  thickest  in  the 
hollows  between  the  laminae.  Between  the  two  a  layer  of  ramified 
cells  (Purkinje)  may  be  recognised  with  the  microscope. 

Lobes  op  the  Hemisphere.  Each  hemisphere  is  subdivided  into 
lobes  on  both  aspects. 

On  the  upper  surface  there  are  two  lobes,  anterior  and  posterior, 
which  are  separated  by  a  sulcus,  but  the  interval  between  them  is 
not  well  marked.    The  anterior  or  square  lobe  extends  back  to  a 
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lerd  with  the  posterior  edge  of  the  Temiifonn   proceBB  ;  and  the 
potterior  reaches  thence   to   the  great  hoiizoatal  fiBanre   at  the 


On  the  tinder  nirface  of  the  hemiaphere  (fig.  66),  there  are  five  nvaaaitir- 
lobee ;  three  of  them  are  separated  by  snid  amongat  tlie  iBminn  ^  ^^' 
on  this  aspect,  but  they  aie  scarcely  more  distinct  than  the  lobes 
on  the  npper  surface.    Beginning  behind,  the  stadent  will  meet 
Gnt  the  potterior  Icbe  (k),  which  joins  the  coDunisaiu-al  laminu  postuiar, 
beUad  the  pyramid   in   the  valley.    Next  in   micceasion  is  the 
thtder  lobt  (i),  which  is  connected  with  the  posterior  part  of  the  tkDder, 
pymnid,  as  well  as  with  the  other  traQsveree  lamiae  behind  that 
body.     And  lastly,  attached   to   the   side  of   the  pyramid,  ia  theudUvtn- 
hkaOral  lobe  (A).  *^ 

The  two  other  lobes,  though  smaller  are  more  separate,  end  Two  in 
ippeu  between  the  biventral  lobe  and  the  medulla  oblongata: — <^ii<t: 
Ooe  of  these  is  the  amygdaloid  lobe  (g'),  which  projects  into   the  ■m^gdiloicl 
nUecala  opposite  the  nvnla,  and  touches  the  medulla  oblongata. 
Ihe  other  is  a  small  pyramidal  slip,  which  is  directed  ontwarda 
orer  (the  under  surface  of  the  cerebellum  being  uppermost)  the 
ons  cerebelli,  and  ia  named  jtoceuiua,  or  subpeduncular  lobe  (/),     j^"i>™a- 
Diueetioti.    To   see   the  floccnlua   and   the  posterior  medullary  DUHctlan 
nliim,the  biventral  and  slender  lobes  are  to  be  sliced  off  on  tlioleft  'otH'K' 
"Je,  M  that  the  amygdaloid  lobe  may  be  everted  from  the  valley 
(Gg.  67).    1^  flocculus  is  laid  bare  by  this  proceeding,  and  pass- 
Pig.  67.' 


"f  from  it  to  the  tip  of  the  nvnla  is  the  thin  and  soft  white  layer 
J**  Um  posterior  velum  (6)  ;  beneath  the  last  a  bit  of  paper  may  be 
•"wted.  The  furrowed  band  on  the  side  of  the  uvula  can  be  fully 
seeoiKiw. 

f^oeeubu  and  medulUtry  velum.     The  position  of  the  flocculus  Pwition  lod 
**  the  cms  cerebelli  has  been  before   mentioned.    This  body  (c)  boocoHu.  " 

,  ^^  Tiwr  from  behinJ  al  tha  nnder  mrface  of  the  oerebellam,  with  soms  of  the 
~<>M  TtmoTcd  to  Bhaw  tbe  pcoterior  mAdnlluj  Telom.  a.  UtoIh,  e.  Ffnuiid. 
*V^*wior  nednllarr  veloni  with  «  bit  of  wtude-bono  UDder  it.  e.  Sub- 
pMiandir  lobe  or  flocculm.  d.  Forrowsd  bwid.  /.  Amjgdaloid  lab«,  turned 
'"^    t,  Mejalla  oblongata  raised,  ibowing  posterior  samee. 
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resembles  the  other  lobes  in  structure,  and  may  be  considered  a 
rudimentary  lobe ;  for  it  is  divided  on  the  surface  into  laminae, 
and  contains  a  white  medullary  centre  which  furnishes  ofbets  to 
the  laminae. 

Passing  from  the  flocculus  to  the  tip  of  the  inferior  vermiform 
process  (nodule)  is  the  half  of  a  thin  white  layer  (i),  ihe  pogterior 
medullary  velum,  which  serves  as  a  commissure  to  the  flocculi.  On 
each  side  this  band  is  semilunar  in  form.  Its  anterior  edge  is  free  ; 
but  its  posterior  border  is  attached  in  front  of  the  transverse 
furrowed  band  (d).  In  front  of  the  nodule  the  pieces  of  opposite 
sides  are  united. 

Interior  of  the  Cerebellum.  In  the  cerebellum  there  is  not 
any  cavity  or  ventricle  enclosed  as  in  the  cerebrum.  In  the  interior 
there  is  a  large  white  centre,  corresponding  with  that  of  the  cere- 
brum, which  furnishes  ofEsets  to  the  laminae,  and  to  other  parts  of 
the  encephalon. 

Dissection,  For  the  purpose  of  seeing  the  medullary  centre,  with 
its  contained  corpus  dentatum,  remove  all  the  laminae  from  the 
upper  surface  on  the  left  side.  This  dissection  may  be  accom- 
plished by  placing  the  scalpel  in  the  horizontal  fissure  at  the 
circumference,  and  carrying  it  inwards  as  far  as  the  upper  vermi- 
form process,  so  as  to  detach  the  cortical  stratum.  If  the  corpus 
dentatum  does  not  at  first  appear,  thin  slices  may  be  made 
anteriorly  till  it  is  reached. 

Medullary  Centre.  In  the  centre  of  each  cerebellar  hemisphere 
is  a  large  white  mass,  containing  in  its  substance  a  dentate  body. 
From  its  surface  offsets  are  furnished  to  the  different  laminae.  And 
from  the  fore  part  proceeds  a  large  stalk-like  process,  the  cms 
cerebelli,  which  is  subdivided  into  three  pieces  or  peduncles,  an  upper 
for  the  cerebrum,  a  middle  piece  for  the  pons,  and  a  lower  one  for 
the  medulla  oblongata. 

The  superior  peduncle  (processus  ad  cerebrum)  is  directed  forwards 
towards  the  corpora  quadrigemina  (fig.  68,  /).  It  is  rather  flattened 
in  shape,  and  forms  part  of  the  roof  of  the  fourth  ventricle  :  be- 
tween the  processes  of  opposite  sides  the  valve  of  Vieussens  {k)  is 
situate.  Its  fibres,  continuous  behind  with  the  inferior  vermiform 
process,  receive  an  offset  from  the  corpus  dentatum ;  and  passing 
beneath  the  band  of  the  fillet  and  the  pair  of  the  corpora 
quadrigemina  of  the  same  side  (fig.  65),  enter  the  optic  thalamus 
and  are  applied  to  the  fibres  of  the  cms  cerebri  (p.  220). 

Beneath  the  copora  quadrigemina  the  internal  fibres  of  the 
pedimcle  are  directed  across  the  middle  line,  through  the  bundle 
prolonged  from  the  fasciculus  teres.®  In  this  way  the  fibres  of 
each  peduncle  end  partly  in  the  same,  and  partly  in  the  opposite 
hemisphere  of  the  cerebrum. 

Between  the  superior  peduncles  is  a  thin,  translucent,  white  layer, 
— the  valve  of  Vieussens  (velum  medullare  anterius),  which  enters 

*  This  intercommunicatioii  was  known  to  Reil,  and  was  named  ''ansa*'  by 
him,  but  the  decussation  has  been  since  noticed  by  Stilling,  Ueher  den  JBotf 
des  Bimknoiens :  1846. 
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into  the  roof  of  the  fourtli  ventricle  (fig.  68,  k).  It  is  thin  and 
pointed  anteriorly,  but  widens  behind,  where  it  is  connected  with 
the  under  part  of  the  vermiform  process.  Near  the  corpora  quadri- 
gemina  the  fomth  nerve  (*)  is  attached  to  the  surface  of  the  valve ; 
and  close  to  the  cerebellum  the  velum  is  marked  by  some  gray 
transverse  ridges. 

The  middle  peduncle  (processus  ad  pontem),  commonly  named  Middle 
the  cms  cerebelli  (fig.  65,  ^),  is  the  largest  of  the  three  peduncular  P*^^ 
processes.     Its  fibres  begin  in  the  lateral  part  of  tlie  hemisphere, 
and  are  directed  forwards  to  the  pons,  of  which  they  form  the 
transverse  fibres,  and  unite  with  the  peduncle  of  the  opposite  side. 
This  peduncle  is  supposed  to  serve  as  a  commissural  or  connecting  is  the  corn- 
band  between  tlie  halves  of  the  cerebellum.  SSSSl^ 

The  inferior  peduncle  (fig.  65,  *)  (processus  ad  medullam)  passes  inferior 
downwards  to  the  medulla  oblongata,  and  gives  rise  to  the  restiform  i>eduncie  to 
body.    Its  fibres  begin  chiefly  in  the  laminae  of  the  upper  surface 
of  the  hemisphere.    It  will  be  better  seen  when  the  fourth  ventricle 
has  been  opened. 

The  fibres  in  the  peduncles  connect  one  cerebellar  hemisphere  Destinatioii 
with  the  cerebrum  ;  with  its  fellow  ;  and  with  the  medulla  oblongata 
of  the  same  side,  in  the  manner  mentioned  above. 

The  dentate  body  (corpus  dentatum)  is  contained  in  the  white  £^J^  ^*°' 
mass  of  the  hemisphere,  and  resembles  the  like  part  in  the  corpus 
olivare  of  the  medulla  oblongata.    This  body  measures  nearly  an  Sitoation 
inch  from  before  back,  and  is  situate  near  the  inner  part  of  the 
white  centre.    It  consists  of  a  small  plicated  capsule,  which,  when 
cat  across,  appears  as  a  thin,  wavy,  grayish-yellow  line  ;  the  bag  is  rtracture. 
open  at  the  front,  and  encloses   a  nucleus  of  whitish  substance. 
Tbrongh  its  aperture  issues  a  band  of  fibres  from  the  nucleus  to  join 
the  superior  peduncle. 

Dissection,  One  other  section  (fig.  68)  must  be  made  to  show  the  l>l«««ction. 
fourth  ventricle,  and  the  structure  of  the  vermiform  process.  The 
cerebellum  still  resting  on  its  under  surface,  let  the  knife  be  carried 
vertically  through  the  centre  of  the  vermiform  processes  ;  and  then 
the  structure  of  the  central  uniting  part,  as  well  as  the  boundaries 
of  the  fourth  ventricle,  may  be  observed  on  separating  the  halves 
of  the  cerebellum. 

Structure  of  the  vermiform  process  (fig.  68).    Tlie  upper  and  lower  Vennifonn 
▼cnniform  processes  of  the  cerebellum  are  united  in  one  central  piece  {{ke  other 
'W'hich  connects  together  the  hemispheres.     The  structure  of  this  V^ 
connecting  piece  is  the  same  as  that  of  the  rest  of  the  cerebellum, 
^  a  central  white  portion  and  investing  laminae.     Here  the  branch- 
"^  appearance  of  a  tree  (arbor  vit»)  is  best  seen,  in  consequence 
o^  the  laminse  being  more  diWdcd,  and  the  white  central  stalk  being 
longer  and  more  ramified. 

The  FOURTH  VENTRICLE  (fossa  rhomboidalis)  is  a  space  between  Fonrth 
*he  cerebellum  and  the  posterior  surface  of  the  medulla  oblongata  v®^'^^^^^®- 
•Bd  pons  (fig.  68).     It  has  the  form  of  a  lozenge,  with  the  points 
placed  upwards  and  downwards.    The  upper  angle  reaches  as  high  Form  and 
M  the  upper  border  of  the  pons  :  and  the  lower,  to  a  level  with  e*t«°*» 
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the  inferior  end  of  the  olivsr;  bodj.  Its  greatest  breadth  is  oppo- 
lite  the  lower  edge  of  the  pons  ;  and  a  transversa  line  in  this  aitua- 
tion  would  divido  the  hollow  into  two  triangultr  portioni — upper 


ealimiu        and  lower.     The  lower  half  has  been  named  calamtu  teriptoriui  from 

loriptDcio*.   ita  resemblance  to  a  writing  pen. 

lAtoal  The  tattrai  boundariei  are  more  marked  above  than  below.     For 

t>OUDjVT- 

*  View  of  tha  third  and  foarth  vsntriclea  ;  (hs  former  b«ing  obtained  bj 
tha  temoTKl  of  the  Telniii  interpoaitnm  ;  sod  the  latter  bj  diTiding  verticallT 
the  Tennifonn  process  of  the  cerabetlnm.  (From  a  cast  in  the  MiiMam  <^ 
UaiTersit;  College.)  The  third  Teotride  u  the  inteTTsl  in  tha  middle  luie 
batveen  the  optic  thalami,  b.  a,  Corpaa  striatnm,  b.  Optic  thshunns.  r. 
Anterior  comminnre.  d.  Middle  or  soft  oommistuie.  t.  Posterior  eonunia- 
■nre.  g.  Pineal  bod;.  /.  PodoDcIe  of  the  pineal  bod;.  A  and  i.  Left  pair 
of  the  corpora  qoadrigemiDs. 

The  fourth  Tentricle,  »,  is  at  the  back  of  tbe  medulla  oblongata,  t.  ValTS 
of  Vieussens.  {.  Upper  peduncle  of  the  cerebellam.  o.  Bminentia  teres,  p. 
Anterior  fossa,  r.  Posterior  fans.  *.  PoateriOT  pyiamid.  i.  Oiifpn  of  Uio 
fonrth  serve  from  the  Talve  of  Vienssaaa. 
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about  half  way  down,  the  cavity  is  limited  on  each  side  by  the 
saperior  peduncle  of  the  cerebellum  (l)y  which  projecting  over  it, 
forms  part  of  the  roof ;  and  along  the  lower  half  lies  the  eminence 
of  the  restiform  body  (fig,  55,  '). 

The  roof  of  the  space  is  somewhat  arched,  and  is  formed  above  booL 
by  the  valve  of  Vieussens  (k),  and  the  under  part  of  the  vermiform 
process ;  and  below,  by  the  reflection  of  the  pia  mater  from  that 
process  to  the  spinal  cord. 

The  floor  of  the  ventricle  is  constituted  by  the  posterior  surfaces  noor. 
of  the  medulla  oblongata  and  pons,  and  is  grayish  in  colour.    Along  ^»^^  ^^ 
its  centre  is  a  median  groove,  which  ends  below,  near  the  point  of  ^Sove,  and 
the  calamus,  in  a  minute  hole, — the  aperture  of  the  canal  of  the  ^™ 
cord.     On  each  side  of  the  groove  is  a  spindle-shaped  elevation, 
the  fueieului  s.   eminentia  teres  (o).    This  eminence  reaches  the  Fascicaliu 
whole  length  of  the  floor,  and  is  pointed  and  little  marked  inferiorly,  ^*^ 
where  it  is  covered  by  gray  substance  ;  but  it  becomes  whiter  and 
more  prominent  superiorly,  and  its  widest  point  is  opposite  the 
lower  border  of  the  pons. 

Hie  outer  border  of  the  eminence  is  limited  externally  by  a  slight  FoveK, 
gn>ove,  which  points  out  the  position  of  two  small  foss»  (fovea 
Ulterior  ct  posterior).    The  posterior  (r)  is  near  the  lower  end  of  posterior, 
the  groove ;  and  the  anterior  (p)  is  opposite  the  cms  cerebelli.  •ntortor. 
Above  the  anterior  fossa  is  a  deposit  of  very  dark  gray  substance,  Locos 
which  has  a  bluish  appearance  as  it  is  seen  through  the  thin  stratum  ^^'^^^^^^ 
covering  it  ;^  from  it  a  bluish  streak  is  continued  upwards,  at  the 
outer  edge  of  the  eminentia  teres,  to  the  opening  in  the  top  of  the 
fourth  ventricle. 

Crossing  the  floor  on  each  side,  opposite  the  lower  border  of  the  White  strie. 
pons,  are  some  white  lines,  which  vary  much  in  their  arrangement 
(fig'  55)  :  they  issue  from  the  central  median  fissure,  and  enter  the 
Mditory  nerve  (p.  188). 

Besides  the  objects  above  mentioned,  there  are  other  eminences  of  nenre^ 
in  the  floor  of  the  ventricle  indicating  the  position  of  the  nuclei  of  nwdeL 
origin  of  certain  nerves. 

In  the  lower  half  of  the  space  are  three  slight  eminences  on  each  J°  JP7®' 
ode  for  the  hypo-glossal,  vagus,  and  auditory  nerves  : — that  for       * 
the  hypo-glossal  is  close  to  the  middle  line  below,  and  corresponds  nuclei  of  the 
^th  the  lower  pointed  end  of  the  eminentia  teres.    The  other  two,  ^^^^S'^ 
ontade  that  eminence,  are  placed  in  a  line  one  above  another,  but 
®cptrated  by  a  well-marked  groove  (fovea  posterior)  ;  the  lower  is  ▼•«n«» 
the  nucleus  of  the  vagus  and  glosso-pharyngeal  nerves,  and  the  giosso- 
'^Ppcr  is  the  nucleus  of  the  auditory  nerve.    Running  into  the  lower  jJSJSI^'a 
^  of  the  vagus  nucleus,  is  the  nucleus  of  the  accessory  portion  of  acocssoiy. 
^  Bpinal  accessory  nerve.    (See  p.  189.) 

In  the  upper  half  of  the  space  some  other  nerves  take  origin  in  upper 
^'^  nuclei,  but  there  is  only  one  projection.    This  is  placed  over  °'^* 
^e  common  nucleus  of  the  sixth  and  the  facial  nerve  :  it  is  a 

^  term  Iocub  csemlexui  has  been  applied  to  the  bluish  spot,  and  the 
^  teacular  matter  in  it  has  been  named  substantia  fetruginea. 


230 


DISSECTION   OP   THE  BRAIN. 


nadeoBof 
thesizth 
and  fitciAL 


Openings 
of  the 
ventricle. 


Itfl  lining 
and  epithe* 
liom. 


Choroid 
plexuBof 
the  cavity. 


Oray  matter 
forma  snr* 
faceatratom. 


Special 
deposits. 


rounded  elevation  on  the  outer  part  of  the  cminentia  teres,  about  a 
line  above  the  white  cross  strin  on  the  floor,  and  close  behind  the 
fovea  anterior. 

The  fourth  ventricle  communicates  at  the  upper  end  with  the 
third  ventricle  through  the  Sylvian  aqueduct ;  and  wiUi  the  sub- 
arachnoid space  of  the  cord  and  brain,  through  an  aperture  in  the 
pia  mater  intervemng  between  the  medulla  and  the  cerebellum : 
laterally,  the  ventricular  space  is  extended  for  a  short  distance  be- 
tween the  cerebellum  and  the  side  of  the  medulla  oblongata. 

The  lining  of  the  other  ventricles  is  prolonged  into  this  by  the 
aperture  of  communication  with  the  third.  Covering  the  floor  is  a 
columnar  epithelium,  which  is  continuous  with  that  in  the  upper 
part  of  the  central  canal  of  the  spinal  cord  (Clarke). 

In  this  ventricle  is  a  vascular  fold— choroid  plexus^  on  each  side, 
similar  to  the  body  of  the  same  name  in  the  other  ventricles.  It 
is  attached  to  tiie  inner  surface  of  the  membrane  (pia  mater) 
which  closes  the  ventricle  between  the  medulla  and  the  cerebellum, 
and  it  extends  upwards  on  the  side  of  the  opening  into  the  sub- 
arachnoid space.  Its  vessels  are  supplied  by  the  inferior  cerebellar 
artery. 

Gray  matter  of  fourth  ventricle.  The  gray  matter  forms  a  sur- 
face-covering for  the  floor  of  the  fourth  ventricle.  It  is  continuous 
below  with  the  gray  commissure  of  the  cord,  and  extends  upwards 
to  the  aqueduct  of  Sylvius  (p.  195).  The  special  nuclei  have  been 
referred  to  already  (p.  229). 
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pteryg 


(Nasal 

( na80-i)alatine. 

To  the  orbit. 

{Anterior  palatine 
posterior 
extemaL 

(Vidian 

( pharyngeal. 

Deep  temi>oral 
masseteric 


\ 


pterygoid. 


Auriculo-temporal 


laige  or  sensory  part     /gngtatory   . 


■J 
t 


inferior  dental 


Articular  and  to 

meatus 
parotid 
auricular 
^temporal. 

To  submaxillary 
and  sublingual 
ganglia 
tonypoglossal 
^to  the  tongue. 

(Mylo-hyoid 
labial 
incisor. 


oticganglftn 


V 


aubmaxnisTy 
gsBglion 


(Connecting  branches 
branches  for  muscles. 


f  Omneoting  branches 
branches  to  the 
glands  and  the 
mucous  mem* 
brane  of  the 
mouth. 


fTo  Jacobson's  nerve 
•\  to  the  fifth  and  sym- 
(    pathetic 


{ 


To  the  gustatory, 
chorda  tympani, 
and  sympathetic 
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6.  Sixth  nerve 


.    To  extenud  rectus. 


/Connecting 
Uranches 


7.  Seventh  nerve,  or  Ikcial 


V 


Branches  for  dis- 
tribution 


To  Join  auditory 
to  Meckel's  ganglion 
tympanic  and  sym- 

pathetic  nerves 
^the  chorda  tympani. 

/Posterior  auricular 
di^ELstric  branch 
stylo-hyoid  branch. 

temporo-fiicial 


&  Eighth  nerve,  or  auditory 


.Connecting 
branches 


9.  Ninth  nerve,  or  glosso- 
pharyngeal . 


M!ervico-flicial 

To  the  portio  dura 
nerve  to  cochlea. 

nerve  to  vestibule 

!To  vagns 
To  sympathetic. 
Jacobson's  nerve . 


C  Temporal 
.-<  maUur 
I  iufraorbitaL 

{Buccal 
Bupramaxillary 
inframaxillary. 


rTo  the  common  sac 
J  to  the  saccule 
J  tor  the  semicircular 


j  Joins  otic  ganglion, 
i  supplies  tympanum. 


Branches  for  dis- 
'    tribution 


/  Connecting 
branches 


10.  Tenth  nerve,  or  pneumo- 
gastric .... 


To  carotid  artery 
to  the  pharynx 
tousillltic  branches 
muscular 
lingual. 

I  To  glosso-pharyngeal 
\  sympathetic  and  au- 
i     ricular  nerves 
\  to  hyi>oglossal. 

/Pharyngeal  nerve. 


Branches  fordis-/  superior  laryngeal 

tribntlnn  J 


cardiac  nerves. 


^inferior  laxyngeal 


{External  laxyngeal 
ascending      (to  the 
<  mucous 
descending     (membrane 
to   Join    inferior    lazyn- 
geal. 

(Cardiac 
oesophsgeal,    tracheal  to 
constrictor  and  muMles 
of  larynx* 
to  Join  superior  laryngeal 


r  To  nneumo-gastrio 
*  ( to  the  cervical  plexus. 


(Connecting 
branches 
Branches  fordis- ,  ^o  stemo-mastoideus 
tribution        .|    and  trapezius. 


Connecting 
/    branches 
12.  Twelfth  nerve,  lingual  or  | 
hypoglossal    .       .       .1 


rTo  pneumo-gastrio 

nerve 
to  sympathetic 
to  loop  of  atlas 
to  gustatory  nerve. 


I  ^^^  '^  ^' )  thyro-hyoid  nerve 
V    tribution        .Jtothelfcgualmui 

and  tongue. 


/  Descendens  noni 
srvi 
muscles 
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Spinal  Nerves. 


/Anterior 
branches 


TbeeeiTical 


into 


posterior 
^    branches 


/  The  first  four  form 
the  Ckbvical 
Plexus,  which 
gives     . 


/Superflcial  J  ^^  occipital  nerve 

AHM-nAintr         1  fi^eat  auricolar 
ascending       .  J  g^p^^ji^  ^^^^ 


superficial 
descending 


deep  internal 


^deep  muscular 


fSnpraacromial 
•\  supraclavicular 
*  (  suprastemaL 

I  To  pneumo-gastric 
to  hypoglossal 
to  sjrmpathetic 
to  Join  spinal  accessory 
nerves  to  descendens  nonL 


'To  rectus  muscles 

to  diaphragm 

to  stemo-mastoideus 

to  trapezius 
,to  levator  anguli  scapals. 


!The  rhomboid  nerve 
to  phrenic  nerve 
suprascapular  nerve 
subclavian  branch 
posterior  thoracic 
to  scaleni  muscles. 


{ 


The  Isfit  four  and       i     ..      ,    ^  , 

part  of  flret  dor-      |     ^«  clavicle 

sal  form  the 

Brachial  Plexus, 

which  gives  .       .  , 

branches  below,  f  Are  dissected  with  the  upper 
\    limb. 
Are  distributed  to 

the  muscles  of  the 

Back,  and  give  off 

cutaneous  nerves. 


8, 

I 


Sympathetic  Nerve. 


/  /  Branch  to  tympanic  plexus 

Carotid  plexus,  which  i  to  vidian 


Ascending  branches, 
'     which  unite  in 


gives 


.|to 


sixth 
nerves. 


and      fifth      cranial 


/ 


plexosei 


*  1  Cavernous  plexus, 
I     which  gives 
\   branches 


/To  third  cranial  nerve 
to  fourth  cranial  nerve  r 

to  the  fifth  and  lenticular  gang- 
lion 
to  carotid  artery  and  branches. 


i 

s 
is 


m 


1«  Snperior 
eerrical 
nngUon 


external  brancheB 

intenial  brancheB 

,  branchei  to  yaiiels 
(  External  branches 


fTo  Join  pneumo-gastric  and 
^ypogloMal  nerves 
to 


1  Middle 
•ervlcal 
gmgUon 


\ 


••Ii»f«rior 
cervieid 

SttCttOB 


intflmal 

(Anterior  bnnehM 
external 
fntemal    . 


I  spinal  nerves. 

( Pharyngeal  branches 
•  ( supeirfldal  cardiac  nerve. 

.    Nervi  moUes. 

.    To  spinal  nerves. 

{Middle  cardiac  nerve 
to  supply  thjrroid  body  and 
join  external  laryngeal. 

.    To  the  subclavian  artery. 

I  To  the  spinal  nerves  fonning 
.  (     Yertebtal  plexus. 

.    Inferior  cardiac  nerve. 


CHAPTER  III. 
DISSECTION  OF  THE  UPPER  LIMB. 


Section  I. 


Directions 
for  the 
dissection. 


Position  of 
the  body. 


Marking  of 
thesunaoe. 

Arm-pit. 


Head  of 
bone  to  be 
felt. 


Shoulder 
arch  of  bone. 


Intermns- 
cular  de- 
pressions. 


Arm:  its 


THE  WALL  OF  THE  THORAX  AND  THE  AXTT.LA. 

The  wall  of  the  chest  and  the  axilla,  which  are  described  in  this 
Section,  are  to  be  learnt  within  a  fixed  time,  in  order  that  the 
examination  of  the  thorax  may  be  undertaken.  Whilst  the  dissection 
of  the  thorax  is  in  progress,  the  student  will  have  to  discontinue  his 
labours  on  the  upper  limb  ;  but,  on  the  completion  of  that  cavity, 
he  must  be  ready  to  begin  the  part  of  the  Back  that  belongs  to  him. 

Position.  Whilst  the  body  lies  on  the  back,  the  thorax  is  to  be 
raised  to  a  convenient  height  by  a  block ;  and  the  arm,  being  slightly 
rotated  outwards,  is  to  be  placed  at  a  right  angle  to  the  trunk. 

Directions.  Before  the  dissection  is  entered  on,  attention  should 
be  given  to  the  depressions  on  the  surface,  to  the  prominences  of 
muscles,  and  to  the  projections  of  the  bones  ;  because  these  serve 
as  guides  to  the  position  of  vessels  and  nerves  beneath  the  skin. 

Suff ace-marking.  Between  the  arm  and  the  chest  is  the  hollow  of 
the  arm-pit,  in  which  the  large  vessels  and  nerves  of  the  limb  are 
lodged.  The  extent  of  this  hollow  may  be  seen  to  vary  much  with 
the  position  of  the  limb  to  the  trunk  ;  for  in  proportion  as  the  aim 
is  elevated,  the  fore  and  hinder  boundaries  are  carried  upwards  and 
rendered  tense,  and  the  depth  of  the  space  is  diminished.  In  this 
spot  the  skin  is  of  a  dark  colour,  and  is  furnished  with  hairs  and 
large  sweat  glands. 

If  the  arm  is  forcibly  raised  and  moved  in  difEerent  directions, 
whilst  the  fingers  of  one  hand  are  placed  in  the  arm-pit,  the  head 
of  the  humerus  may  be  recognised. 

On  the  outer  side  of  the  limb  is  the  prominence  of  the  shoulder ; 
and  immediately  above  it  is  an  osseous  arch,  which  is  formed  in- 
ternally by  the  clavicle,  and  externally  by  the  spine  and  the  acromion 
process  of  the  scapula.  Continued  downwards  from  about  the 
middle  of  the  clavicle,  is  a  slight  depression  between  the  pectoral 
and  deltoid  muscles,  in  which  the  coracoid  process  can  be  felt  near 
that  bone.  A  second  groove,  extending  outwards  from  the  sternal 
end  of  the  clavicle,  corresponds  with  the  interval  between  the 
clavicular  and  the  sternal  origin  of  the  great  pectoral  muscle. 

Along  the  front  of  the  arm  is  the  prominence  of  the  biceps 
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muflcle ;  and  on  each  side  of  that  eminence  is  a  groove,  which  prominence 
sabsides  inf eriorly  in  a  depression  in  front  of  the  elbow- joint.    The  "  groovee. 
inner  of  the  two  grooyes,  the  deepest,  indicates  the  position  of  the 
brachial  vessels. 

If  the  elbow  joint  be  semiflexed,  the  prominences  of  the  outer  Proml- 
and  inner  condyles  of  the  humerus  will  be  rendered  evident,  espe-  around  the 
cially  the  inner.    Below  the  outer  condyle,  and  separated  from  it  eiiww  joint. 
by  a  slight  interval,  the  head  of  the  radius  projects ;  it  may  be 
recognised  by  rotating  that  bone,  the  fingers  at  the  same  time  being 
placed  over  it.    At  the  back  of  the  articulation  is  the  prominence 
of  the  olecranon. 

UUsection.  As  the  first  step  in  the  dissection,  raise  the  skin  from  Dissection 
the  aide  of  the  chest  and  the  arm-pit,  over  the  great  pectoral  muscle  in^ument. 
and  the  hollow  of  the  axilla,  by  means  of  the  following  incisions  : — 
One  is  to  be  made  along  the  middle  of  the  sternum.  A  second, 
carried  along  the  clavicle  for  the  inner  two-thirds  of  that  bone,  is 
to  be  continued  down  the  front  of  the  arm  rather  beyond  the 
anterior  fold  of  the  arm-pit,  and  then  to  be  turned  across  the  inner 
surface  of  the  arm  as  far  as  the  hinder  fold  of  the  axilla.  From 
tbe  xiphoid  cartilage  a  third  cut  is  to  be  directed  outwards  over  the 
side  of  the  chest,  as  far  back  as  to  a  level  with  the  posterior  fold 
of  tfae  arm-pit. 

TTie  flap  of  skin  now  marked  out  should  be  reflected  outwards  Eeflect  skiu. 
beyond  the  axilla  ;  but  it  should  be  left  attached  to  the  body,  in 
order  that  it  may  be  used  for  the  preservation  of  the  part 

Tbe  subcutaneous  fatty  layer  of  the  thorax  resembles  the  same  Fasciae; 
stractnre  in  other  parts  of  the  body  ;  but  in  this  region  it  does  not  saperflciAl ; 
eontain  much  fat. 

•    Beneath  the  subcutaneous  layer  is  a  deeper  and  stronger  special  *^^  ^^P  * 
fascia  which  closely  invests  the  muscles,  and  is  continuous  with  the 
deep  fascia  of  the  arm.    It  is  thin  on  the  side  of  the  chest,  but  be- 
oomes  much  thicker  where  it  is  stretched  across  the  axilla.    An  where 
incision  through  it,  over  the  arm-pit,  will  render  evident  its  increased      ^  ^  ' 
strength  in  this  situation,  and  the  casing  it  g^ves  to  the  muscles 
boonding  the  axilla ;  and  if  the  fore  finger  be  introduced  through 
the  opening,  some  idea  will  be  gained  of  its  capability  of  confining 
an  abscess  in  that  hollow. 

Diiteeiion.  The  cutaneous  nerves  of  the  side  of  the  chest  are  to  Dissection 
be  next  sought.    At  the  spots  where  they  are  to  be  found  they  are  Sl^^Sf^"* 
placed  beneath  the  fat,  so  that  the  student  must  cut  through  it ;  ^^  c^«»*» 
md  those  on  the  clavicle  lie  also  beneath  the  platysma  muscle. 
Small  vessels  will  indicate  the  position  of  the  nerves. 

Some  of  them  (from  the  cervical  plexus)  cross  the  clavicle  at  from  cenri- 
the  middle,  and  the  inner  end.    Others  (anterior  cutaneous  of  the  ^* 
*iwna)  appear  at  the  side  of  the  sternum,— one  from  each  inter- 
<i<Mtal  space.    And  the  rest  (lateral  cutaneous  of  the  thorax)  should 
^  looked  for  along  the  side  of  the  chest,  about  one  inch  below 
^  interior  fold  of  the  axilla,  there  being  one  from  each  intercostal  and  inter- 
■Pwe  except  the  first :  as  the  last-mentioned  nerves  pierce  the  wall  *^**^  * 
of  the  thorax,  they  divide  into  an  anterior  and  a  posterior  piece. 
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nerve  of 
Wrislx!!^. 


CataneoTis 
nerves  of 
cervical 
plexus* 


Cntaneons 
branches  of 
intercostals ; 

two  rows. 


One  along 
middle  line. 


The  other 
on  side  of 
the  chest : 


these  have 
anterior  and 


posterior 
pieces. 


One  reaches 
the  arm. 


Third  nerve. 


Office  of  the 
breast. 


The  posterior  pieces  of  the  highest  two  nerves  are  larger  than 
the  rest.  They  are  to  be  followed  across  the  arm-pit,  and  a  junc- 
tion is  to  be  found  there  with  a  branch  (nerve  of  Wrisberg)  of 
the  brachial  plexus. 

Cutaneous  nerves  of  the  cervical  pleoBus,  These  cross  the  clavicle 
and  are  distributed  to  the  integuments  over  the  pectoral  muscle. 
Tlie  most  internal  branch  (sternal)  lies  near  the  inner  end  of  the 
bone,  and  reaches  but  a  short  distance  below  it.  Other  branches 
(clavicular),  two  or  more  in  number  and  larger  in  size,  cross  the 
centre  of  the  clavicle,  and  extend  to  near  the  lower  border  of  the 
pectoralis  major ;  tliey  join  one  or  more  of  the  anterior  cutaneous 
nerves  of  the  thorax. 

The  cutaneous  nerves  of  the  thorax  are  derived  from  the  trunks  of 
the  intercostal  nerves  between  the  ribs  (fig.  69).  Of  these  there 
are  two  sets  : — One  set,  lateral  cutaneous  nerves  of  the  thorax, 
arise  fi'om  the  trunks  of  those  nerves  about  mid  way  between  the 
spine  and  the  sternum.  The  other  set,  anterior  cutaneous  nerves 
of  the  thorax,  are  the  terminations  of  the  same  intercostal  tinnks 
at  the  middle  line  of  the  body. 

The  anterior  cutaneous  nerves  piercing  the  pectoral  muscle,  are 
directed  outwards  in  the  integuments  as  slender  filaments.  The 
offset  of  the  second  nerve  joins  a  cutaneous  branch  of  the  cervical 
plexus  ;  and  the  others  supply  the  integuments  and  the  mammaiy 
gland.  Small  cutaneous  branches  of  the  internal  mammary  vessels 
accompany  the  nerves. 

The  lateral  cutaneous  nerves  (fig,  69)  issue  with  companion 
vessels  between  the  digitations  of  the  serratus  muscle,  and  divide 
into  an  anterior  and  a  posterior  piece.  There  is  not  usually  any 
lateral  cutaneous  nerve  to  the  first  intercostal  trunk. 

The  anterior  offsets  (')  bend  over  the  pectoral  muscle,  and  end 
in  the  integuments  and  the  mammary  gland  :  they  increase  in  size 
downwards,  and  the  lowest  give  twigs  to  the  digitations  of  the 
external  oblique  muscle.  The  cutaneous  nerve  of  the  second  inter- 
costal trunk  wants  commonly  the  anterior  offset. 

The  posterior  offsets  Q)  end  in  the  integuments  over  the  latis- 
simus  dorsi  muscle  and  the  back  of  the  scapula,  and  decrease  in 
size  from  above  down. 

The  branch  of  the  second  intercostal  nerve  is  larger  than  the 
rest,  and  perforates  the  fascia  of  the  axilla  ;  it  supplies  the  integu- 
ment of  the  arm  (p.  266),  and  is  named  intercosto-humeral.  As  it 
crosses  the  axilla  it  is  divided  into  two  or  more  pieces,  and  is 
connected  to  the  nerve  of  Wrisberg  (*)  by  a  filament  of  variable 
size. 

The  branch  of  the  third  intercostal  gives  filaments  likewise  to 
the  arm-pit  and  the  inner  side  of  the  arm. 

The  MAMMA  is  the  gland  for  the  secretion  of  the  milk,  and  is 
situate  on  the  lateral  aspect  of  the  front  of  the  chest.*' 

*  If  the  student  has  a  male  body,  be  may  disregard  the  description  of  the 
main  ma  ;  and  if  the  body  is  a  female,  he  may  set  aside  the  breast  for  a  more 
convenient  examination  of  its  stractore. 
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Besting  on  the  great  pectoral  muscle,  it  is  hemispherical  in  form,  Form  and 
but  it  is  rather  most  prominent  at  the  inner  and  lower  aspects.    Its  portion; 
dimensions  and  weight  vary  greatly.    In  a  breast  not  enlarged  by  J^l^^ong 
lactation,  the  width  is  commonly  about  four  inches.    Longitudinally 
it  extends  from  the  third  to  the  sixth  or  seventh  rib,  and  trans- 
iiaely  from  the  side  of  the  sternum  to  the  axilla.    Its  thickness  is 
iboat  one  inch  and  a  half.  The  weight  of  the  mamma  ranges  from  and  weight. 
to  eight  ounces. 


Nearly  in  the  centre  of  the  gland  (rather  to  the  inner  side)  rises  Position  and 
the  conical  or  cylindrical  projection  of  the  nipple  or  mamilla.    This  nippie, 
prominence  is  about  half  an  inch  or  rather  more  in  length,  is  slightly 
tamed  outwards,  and  presents  in  the  centre  a  shallow  depression, 
where  it  is  rather  redder.    Around  the  nipple  is  a  coloured  ring, —  the  areola : 
the  artolCy  about  an  inch  in  width,  whose  tint  is  influenced  by  the 
complexion  of  the  body,  and  is  altered  during  the  times  of  men-  ^J*^®"^*' 
straation,  pregnancy,  and  lactation.    Tlic  skin  of  the  nipple  and    . 
areola  is  provided  with  numerous  papillae  and  lubricating  glands ;  glands. 
and  on  the  surface  are  some  small  tubercles  marking  the  position 
of  the  dncts  of  glands. 

In  the  male  the  mammary  gland  resembles  that  of  the  female  in  Breast  of 
'  general  form,  though  it  is  less  prominent ;  and  it  possesses  a  small  ***®      ^ 
nipple,  which  is  surrounded  by  an  areola  provided  with  hairs.    The 
glandular  or  secretory  structure  is  imperfect. 

Structure,    In  its  texture  the  mamma  resembles  those  compound  stmctore. 
glands  which  are  formed  by  the  vesicular  endings  of  branched 
dncti.      It  consists  of  small  vesicles,  which  are  united  to  form 
lobules  and  lobes.    Connected  with  each  lobe  is  an  excretory  or 
lactiferoas  duct. 

A  layer  of  areolar  tissue,  containing  fat,  surrounds  the  gland,  investing 
and  penetrates  into  the  interior,  subdividing  it  into  lobes ;  but  in 
the  ultimate  structure  of  the  gland,  and  in  the  nipple  and  areola, 
there  is  not  any  fatty  substance.     Some  fibrous  septa  fix  the  gland  and  flbrooa 
to  the  skin,  and  support  it ;  these  are  the  ligamenta  siupensoria  of  tissue. 
Sir  A.  Ck)oper. 

Veticles.   The  little  vesicles  or  cells  at  the  ends  of  the  most  minute  Texture  and 
ducts  are  rounded  in  shape,  and  when  filled  with  milk  or  mercury  y^ies.**** 
ire  jost  visible  to  the  naked  eye,  being  about  the  size  of  a  small 
pinhole  in  paper.    (Cooper.)    Each  is  surrounded  externally  by  a 
doee  vascular  network. 

LohuUi  and  lobes.    A  collection  of  the  vesicles  around  their  ducts  Vesicles 
fonn  the  lobule  or  glandule,  which  varies  in  size  from  a  pin's  head  iJJbuics,  and 
to  a  small  tare.    By  the  union  of  the  lobules  the  lobes  are  produced,  }"^^® 
of  which  there  are  about  twenty  altogether,  and  each  is  provided 
with  a  distinct  duct 

"Hie  ducts  issuing  from  the  several  lobes  (about  twenty)  are  named  Lactiferous 
from  their  office  galactophorus  /  they  converge  to  the  areola,  where         * 
^«y  swell  into   oblong  dilatations  or  reservoirs  (sacculi)  of  one- 
■™  to  one-third  of  an  inch  in  width.    Onwards  from  that  spot 
the  ducts  become  straight ;    and,  surrounded  by  areolar  tissue  and 
▼easels,  are  continued  through  the  nipple,  nearly  parallel  to  one 
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open  on  end  another,  and  gradually  nan'owing  in  size,  to  open  on  the  snmmit 
of  nipple.      |jy  apertures  varying  from   the  size   of   a  bristle   to   that   of   a 

common  pin. 
Structure.         Like   some  other  excretory  ducts,  the  milk  tubes  consist  of  an 

external  or  fibrous,  and  of  an  internal  or  mucous  coat :  they  and 

the  vesicles  are  lined  by  a  colunmar  epithelium,   which  becomes 

flattened  towards  the  outer  opening. 
SmaU  gUinds      Beneath  the  skin  of  the  nipple  and  areola  are  branched  lubricating 
of  Bkin.        glands,  which  open  on  the  tubercles  before  mentioned. 

Arteries  of        BhodveneU, — ^The  arterie$  are  supplied  by  the  aidllary,  internal  mammary, 
the  gland      i^^^  intercostal,  and  enter  both  surfaces  of  the  gland.    The  veina  end  principally 
and  veins,     in  the  axillary  and  internal  mammary  trunks ;  but  others  enter  the  inter- 
costal veins. 
Nerves.  The  nerveM  are  supplied  from  the  anterior  and  lateral  cutaneous  branches  of 

the  thorax,  vis.,  from  the  third,  fourth,  and  fifth  intercostal  nerves. 
Lymphatics.      The  lymphatic*  of  the  inner  side  open  into  the  anterior  mediastinal  glands  : 
but  on  Uie  outer  side  they  reach  the  axillary  gUnds. 

Dissection        Direction  (fig.  69).    With  the  limb  in  the  same  position  to  the 

miSSeu*'**    trunk,  the  student  is  first  to  remove  the  fascia  and  the  fat  from  the 

surface  of  the  great  pectoral  muscle.    In  cleaning  the  muscle  the 

scalpel  should  be  carried  in  the  direction  of  the  fibres,  viz.,  from  the 

arm  to  the  thorax  ;  and  the  dissection  may  be  begun  at  the  lower 

border  on  the  right  side,  but  at  the  upper  border  on  the  left  side. 

Remove  fitt       The  fascia  and  the  fat  are  to  be  taken  from  the  axilla,  withont 

of  axiiu,       injury  to  the  numerous  vessels,  nerves,  and  glands  in  the  space. 

The  dissection  will  be  best  executed  by  cleaning  first  the  large 

axillary  vessels  at  the  outer  part,  where  these  are  about  to  enter  the 

'^SS  *^"^  *  *"^  ^®^  following  their  branches  which  are  directed  to  the 

chest,  viz.,  the  long  thoracic  under  cover  of  the  anterior  bonndaiyf 

and  the  circumflex  and  subscapular  vessels  and  nerves  along  the 

posterior  boundary.      Some   arterial   twigs  entering  the   azillaxy 

glands  should  be  traced  out. 

Cftan  back       ^"  taking  away  the  fascia  and  fat  from  the  muscles  in  the  posterior 

of  space.       boundary  of  the  space,  the  small  internal  cutaneous  nerve  of  the 

musculo-spiral  should  be  looked  for  near  the  great  vessels. 
Trace  nerves  ^®  \2X^^  nerves  of  the  brachial  plexus  are  then  to  be  defined. 
of  plexus.  The  smallest  of  these,  which  possibly  may  be  destroyed,  is  the  nerve 
of  Wrisberg  :  it  lies  close  to  the  hinder  edge  of  the  axillaiy  vein, 
and  joins  with  the  intercosto-humeral  nerve, 
and  on  inner  When  cleaning  the  serratus  muscle  on  the  ribs  the  student  is  to 
^"^*"-  seek  on  its  surface  the  posterior  thoracic  nerve  ;    and  to  trace  the 

posterior  offsets  of  the  intercostal  nerves  crossing  the  axilla. 

THE  AXILLA. 

Situation  The  axilla  is  the  hollow  between  the  arm  and  the  chest  (fig.  69). 

and  form  of  j^  jg  gomewhat  pyramidal  in  form,  and  its  apex  is  directed  upwards 

to  the  root  of  the  neck.   The  space  is  larger  near  the  thorax  than  at 

the  arm,  and  its  boundaries  are  as  follows  : — 
Boundaries.       Boundaries,    In  front  and  behind  the  space  is  limited  by  folds, 


BOUHDAEIES   OF   AXILLA. 


2U 


^rhicb  are  constructed  bj  the  mnacles  passing  from  the  trunk  to 
tbe  tipper  limb.  In  the  anterior  fold  are  the  two  pectoral  mnacleB,  The  ptotoai 
but  tbeae  take  unequal  shares  in  its  construction,  in  consequence  of  }|^^ '" 
tlie  diSerence  in  their  aize  and  shape  : — thus  tlie  pectoratis  major 
A  ezteods  over  the  whole  front  of  the  space,  reaching  foim  the 
cIsTicle  to  (be  lower  edge  of  the  anterior  fold  ;  whilst  the  pectoralia 
nttnor  b,  which  is  a  narrow  muscle,  corresponds  only  with  the 
middle  third  of  the  depth.    In  the  posterior  houndary,  from  above 

Pig.  69.' 


dowDwarda,  lie  the  snbscepalaris  r,  the  latissimus  dom  muscle  D, 
and  tbe  teres  major  S :  this  boundary  reachee  farther  out  than  the  mnd  litlail. 
Hrterior,  especially  near  the  humema  ;  and  its  free  margin  which  ?),"iJ^S- 
ii  fcrmed  by  the   latiasimuB  dorsi,  projects   forwards  beyond  the  puUrij  bo- 
lerd  of  the  nibccapiilarit.  """* 

On  tbe  inner  eide  of  the  axilla  lie  the  first  four  ribs,  with  thpir  Onth« 
■nbrremng  intercostal  muscles,  snd  the  partof  the  serratue  magnus  >»'»'"'l 
c  taking  origin  from  those  bones.    On  the  outer  ude  the  space  has  oata  Oiia. 

*  Tmv  ct  tka  diM«ct«d  aiilU  (IlliutntioDa  of  DiBBeetianB. )  Mutdtt :  A. 
Faeteilu  maJDr.  b.  Pectonlii  minoi.  o.  Serntua  msgaiiB.  d.  lAtiBumns 
^■■ii.  I.  Itew  major,  w.  SabscapuUria.  o.  Coracho-brachialia.  B.  Biceps, 
^eaetf;  a.  Aiillftrr  arter;.  b.  Axillarj  vein.  e.  Solwcapular  Tein.  d. 
hh^mlv  arteiy.  t.  Foatcrior  circumilei  ait«cf.  Nrrvu :  1.  Hedian. 
^  Iilvnal  eolaneani.  >.  Uhur.  i.  Miuciilo-BpiiBl.  S.  Nerre  of  Wrijbarg: 
(<  bknal  cntHMOBi  tl  miuiCTilD-spinL  7.  SabscapnUr.  8.  PoateHar  piecM 
<*  Ike  hlwal  eatmatM  ai  tbe  thoiax.  9.  Anterior  pieces  of  eatincooi  of 
ttilkM.  • 
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but  small  dimensions,  and  is  limited  by  the  humerus  and  the  coraco- 
brachialis  and  biceps  muscles  (o  and  h). 

Situation  of      The  apex  of  the  hollow  is  situate  between  the  clavicle,  the  upper 

*!**       margin  of  the  scapula,  and  the  first  rib  ;  and  the  forefinger  may  be 

introduced  into  the  space  for  the  purpose  of  ascertaining  the  upper 

and  base,  boundaries,  and  the  depth.  The  base  or  widest  part  of  the  pyramid 
is  turned  downwards,  and  is  closed  by  the  thick  aponeurosis  reach- 
ing from  the  anterior  to  the  posterior  fold. 

Contcntdof  Contents  of  the  space.  In  the  axilla  are  contained  the  axillary 
**^*  '^'  vessels  and  the  brachial  plexus,  with  their  branches  ;  some  branches 
of  the  intercostal  nerves  ;  together  with  lymphatic  glands,  and  a 
large  quantity  of  loose  areolar  tissue  and  fat. 

Position  of        Position  of  the  trunks  of  vessels  and  nerves.    The  large  axillary 

large Yesse  «,  urtgjy  ^^j  ^^d  vein  {b)  cross  the  outer  portion  of  the  space  in  passing 

uid  connec-  from  the  neck  to  the  upper  limb.  The  part  of  each  vessel  now  seen 
lies  close  to  the  humerus,  reaching  beyond  the  line  of  the  anterior 
fold  of  the  arm-pit,  and  is  covered  only  by  the  common  superficial 
coverings,  viz.,  the  skin,  the  fatty  layer  or  superficial  fascia,  and  the 
deep  fascia.  Behind  the  vessels  are  the  subscapularis  (f)  and  the 
tendons  of  the  latissimus  and  teres  muscles  (d  and  e).  To  their 
outer  side  is  the  coraco-brachialis  muscle  (o). 

with  vein  On  looking  into  the  space  fiom  below,  the  axillary  vein  (6)  lies 

on  the  thoracic  side  of  the  artery. 

and  nerves.  After  the  vein  has  been  drawn  aside,  the  artery  will  be  seen 
amongst  the  large  nerves  of  the  upper  limb,  having  the  median 
trunk  (*)  to  the  outside,  and  the  ulnar  (^)  and  the  small  nerve  of 
Wrisberg  (*)  to  the  inner  side ;  the  internal  cutaneous  (*)  gene- 
rally superficial  to,  and  the  musculo-spiral  (^)  and  circumflex  nerves 
beneath  it.  This  part  of  the  artery  gives  branches  to  the  side  of 
the  chest  and  the  shoulder.  The  vein  receives  some  branches  in 
this  spot. 

Situation  of      Position  of  the  branches  of  vessels  and  nerves.    The  several  branches 

teanclies  of  the  vessels  and  nerves  have  the  undermentioned  position  with 
respect  to  the  boundaries  : — 

in  fh)nt,  Close  to  the  anterior  fold,  and  concealed  by  it,  the  long  thoracic 

artery  runs  to  the  side  of  the  chest ;  and  taking  ihe  same  direction^ 
though  nearer  the  middle  of  the  hollow,  are  the  small  external 
mammary  artery  and  vein. 

behind,  Extending  along  the  posterior  fold,  within  its  free  maigin  and 

in  contact  with  the  edge  of  the  subscapularis  muscle,  are  Uie  sab- 
scapular  vessels  and  nerves  (d  and  ^)  ;  and  near  the  humeral  end  of 
the  subscapularis  the  posterior  circumflex  vessels  and  nerve  (e)  bend 
backwards  beneath  the  large  axillary  trunks. 

inside.  On  the  inner  boundary,  at  the  upper  part,  are  a  few  small  branches 

of  the  superior  thoracic  artery,  which  ramify  on  the  serratus  muscle ; 
but  these  are  commonly  so  unimportant,  that  this  part  of  the  axillaiy 
space  may  be  considered  free  from  vessels  with  respect  to  any  surgical 
operation.  Lying  on  the  surface  of  the  serratus  magnus,  is  the  neire 
to  that  muscle  ;  and  perforating  the  inner  boundary  of  the  space, 
are  the  lateral  cutaneous  nerves  of  the  thorax, — ^two  or  niore  ofbeta 
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of  "which  are  directed  across  the  axilla  to  the  arm,  and  receive  the 
name  intercosto-humeral. 

The  fymphatic  glands  of  the  axilla  are  arranged  in  two  sets  :  one  Lymphatic 
Ib  plmced  along  the  inner  side  of  the  bloodvessels ;  and  the  other  £53*  r^'***** 
occupies  the  lower  and  hinder  parts  of  the  space,  lying  near  and 
mlong  the  posterior  boundary.  Commonly  they  are  ten  or  twelve 
In  nnmber  ;  but  in  number  and  size  they  vary  much.  Small  vas- 
cular twigs  from  the  branches  of  the  axillary  vessels  are  furnished 
to  them. 

The  glands  by  the  side  of  the  bloodvessels  receive  the  lymph- 
atica  of  the  arm ;  and  those  along  the  hinder  boundary  are  joined 
by  the  lymphatics  of  the  fore  part  of  the  thorax  and  posterior  sur- 
face of  the  Back,  as  well  as  by  some  from  the  mamma.  Most  of 
the  e£Eerent  ducts  unite  to  form  a  trunk,  which  opens  into  the  lym-  ^^^  j„  ^i^^ 
phatic  duct  of  the  neck  of  the  same  side  ;  some  may  enter  separately  lymphatic 
the  subclavian  vein. 

The  PBCTORALis  MAJOR,  A,  is  triangular  in  shape,  with  the  base  at  PectoraiLf 
the  thorax  and  the  apex  at  the  arm.     It  arises  internally  from  the  "°*^  ®* 
front  of  the  sternum,  and  the  cartilages  of  the  true  ribs  except  the  JJj|5i\Jj°* 
huA  ;  superiorly  from  the  sternal  half  of  the  clavicle  ;  and  inf eriorly  clavicle. 
from  the  aponeurosis  of  the  external  oblique  muscle  of  the  abdomen. 
From  this  wide  origin  the  fibres  take  different  directions, — those 
from  the  clavicle  being  inclined  obliquely  downwards,  and  those 
from  the  lower  ribs  upwards  beneath  the  former ;  and  all  end  in  a 
tendon,  which  is  inserted  into  the  outer  edge  of  the  bicipital  groove  inaertioo 
of  the  humerus  for  about  two  inches.  humeiuk 

This  muscle  bounds  the  axilla  anteriorly,  and  is  connected  some- 
tunas  to  its  fellow  by  fibres  in  front  of  tiie  sternum.     Besides  the 
•aperficial  structures  and  the  mamma,  the  platysma  covers  the  pec- 
toralis  major  close  below  the  clavicle.    A  lengthened  interval,  which  parte  coTer- 
ooResponds  with  a  depression  on  the  surface,  separates  the  clavicu-  ^  **» 
Ur  from  the  sternal  attachment.    One  border  (outer)  is  in  contact  ^^^IJ^ 
with  the  deltoid  muscle,  and  with  the  cephalic  vein  and  a  small 
ttteiy  ;  and  the  lower  border  forms  the  margin  of  the  anterior  fold 
of  the  axilla.    The  parts  covered  by  the  muscle  will  be  seen  sub- 
Mtoently. 

Action.    If  the  humerus  is  hanging,  the  muscle  will  move  for-  U«e  on  the 
^Wttidi  the  limb  until  the  elbow  reaches  the  front  of  the  trunk,  and  ' 

will  rotate  it  in. 

When  the  limb  is  raised,  the  pectoralis  depresses  and  adducts  it ;  niBed, 
and  acting  with  other  muscles  inserted  into  the  opposite  side  of  the 
l^nmeros,  it  may  dislocate  the  head  of  that  bone  when  the  lower  end 
■  ndsed  and  fixed,  as  in  a  fall  on  the  elbow. 

SnppoBiDg  both  limbs  fixed  as  in  climbing,  the  trunk  will  be  and  fixed 
'*>nd  by  both  muscles  ;  and  the  ribs  can  be  elevated  in  laborious  ""^^ 
hreiUdng. 

J^insetion  (fig.  70).  The  great  pectoral  muscle  is  to  be  cut  across  Binecttoa. 
now  in  the  following  manner  : — 

^y  the  clavicular  part  is  to  be  first  divided,  so  that  the  branches  Cut  cUriou- 
«i  the  nenre  and  artery  to  the  muscle  may  be  found.    Reflect  the  u!b  m^^ 

m2  ^^ 
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cut  piece  of  the  muscle,  and  press  the  limb  against  the  edge  of  the 
table,  for  the  purpose  of  raising  the  clavicle  and  rendering  tight 
the  fascia  attached  to  that  bone ;  on  carefully  removing  the  fat, 
and  a  piece  of  fascia  prolonged  from  the  upper  border  of  the  small 
pectoral  muscle,  the  membranous  costo-coracoid  sheath  will  be  seen 
close  to  the  clavicle,  covering  the  axillary  vessels  and  nerves. 

At  this  stage  the  cephalic  vein  is  to  be  defined  as  it  crosses  in- 
wards to  the  axillary  vein.  A  branch  of  nerve  (anterior  thoracic), 
and  the  acromial  thoracic  vessels,  which  perforate  the  sheath  around 
the  axillary  trunks,  are  to  be  followed  to  the  pectoral  muscles. 

The  remaining  part  of  the  pectoralis  major  may  be  cut  about  its 
centre,  and  the  pieces  may  be  thrown  inwards  and  outwards.  Any 
fat  coming  into  view  is  to  be  removed ;  and  the  insertion  of  th^ 
tendon  of  the  pectorahs  is  to  be  followed  to  the  humerus. 

Insertion  of  the  pectoralis.  The  tendon  of  the  pectoralis  consists  of 
two  parts,  anterior  and  posterior,  at  its  attachment  to  the  bone  ;— - 
the  anterior  receives  the  clavicular  and  upper  sternal  fibres,  and 
joins  the  tendon  of  the  deltoid  muscle  ;  and  the  posterior  gives 
attachment  to  the  lower  ascending  fibres.  The  tendon  is  from  two 
inches  to  two  inches  and  a  half  wide,  and  sends  upwards  one  ex- 
pansion over  the  bicipital  groove  to  the  capsule  of  the  shoulder 
joint,  and  another  to  the  fascia  of  the  arm. 

Parts  covered  hy  the  pectoralis.  The  great  pectoral  muscle  covers 
the  pectoralis  minor,  and  forms  alone,  above  and  below  that  muscle, 
the  anterior  boundary  of  the  axilla.  Between  the  pectoralis  minor 
and  the  clavicle  it  conceals  the  subclavius  muscle,  the  sheaUi  con- 
taining the  axillary  vessels,  and  the  branches  perforating  that 
sheath.  Below  the  pectoralis  minor  it  lies  on  the  side  of  the  chest, 
on  the  axillary  vessels  and  nerves,  and  on  the  biceps  and  coraco- 
brachiaUs  muscles  near  the  humerus. 

The  PECTORALIS  MINOR  (fig.  70,  ^)  rcscmbles  the  preceding  muscle 
in  shape,  and  is  extended  like  it  from  the  thorax  to  the  arm.  Its 
origin  is  connected  by  [^lips  with  the  third,  fourth,  and  fifth  ribs, 
external  to  their  cartilages ;  and  between  the  ribs,  with  the  aponeu- 
rosis covering  the  intercostal  muscles.  The  fibres  converge  to  their 
insertion  into  the  anterior  half  of  the  upper  surface  of  the  coracoid 
process  of  the  scapula. 

This  muscle  is  placed  before  the  axiUary  space,  and  assists  the 
pectoralis  major  in  forming  the  middle  of  the  anterior  boundaiy  : 
in  that  position  it  conceals  the  axillary  vessels  and  the  accompany- 
ing nerves.  The  upper  border  lies  near  the  clavicle,  but  between 
it  and  that  bone  is  an  interval  of  a  somewhat  triangular  form.  The 
lower  border  projects  beyond  the  pectoralis  major,  close  to  the 
chest ;  and  along  it  the  long  thoracic  artery  lies.  The  tendon  of 
insertion  is  united  with  the  short  head  of  the  biceps  and  the  coraoo- 
brachialis. 

AcUon,  Acting  with  the  serratus  magnus  it  moves  the  scapula 
forwards  and  somewhat  downwards. 

In  laborious  breathing  it  becomes  an  inspiratory  muscle,  as  it 
takes  its  fixed  point  at  the  scapula. 
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Z}ii$ection.  Sapposing  the  clavicle  raised  by  pressing  backwards  Diuection 
the  ann,  as  before  directed,  the  tube  of  fascia  around  the  vessels  o'costoHso- 
'wnJl  be  demonstrated  by  making  a  transverse  cut  in  the  costo-corar  fuda. 
coid  membrane  near  the  clavicle,  so  that  the  handle  of  the  scalpel 
cmn.  be  passed  beneath  it.    By  raising  the  lower  border  of  the  sub- 
clarius  this  muscle  will  be  seen  to  be  incased  by  fascia,  which  is 
attached  to  the  bone  both  before  and  behind  it. 

The  cotto-coracoid  membrane,  or  ligament  (fig.  70),  is  a   firm  c<Mto-cora- 
membranous  band,  which  receives  this  name  from  its  attachment  on  ^^^^'°' 
tlie  one  side  to  the  rib,  and  on  the  other  to  the  coracoid  process  of  the 
scapula.     Between  those  points  it  is  inserted  into  the  clavicle,  en-  concMOs 
closing  the  subclavius  muscle  ;  and  is  joined  by  the  piece  of  fascia  ■^^^^^'"^ 
that  incases  the   small  pectoral  muscle.    From  its  strength  and 
position  it  gives  protection  to  the  vessels  surrounded  by  their  loose 
flheath. 

When  traced  downwards  it  is  found  to  descend  on  the  axillary  and  Joint 
vesaels  and  nerves,  joining  externally  the  fascia  on  the  coraco-  '52^^' 
biachialis  muscle,  and  blending  with  the  sheath  of  the  axillary 
▼essels  beneath  the  small  pectoral  muscle.    Its  extent  is  not  so 
great  on  the  inner  as  on  the  outer  side,  for  inteitially  it  reaches  but  a 
veiy  short  distance  on  the  axillary  vein. 

The  sheaik  of  the  axillary  vessels  and  nerves,  e,  is  derived  from  aiieath  of 
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the  deep  fascia  of  the  neck,  being  prolonged  from  that  on  the 
scaleni  muscles ;  and  resembles,  in  its  form  and  office,  the  funnel- 
shaped  tube  of  membrane  surrounding  the  femoral  vessels  in  the 
upper  part  of  the  thigh.  It  is  strongest  near  the  subclavius  muscle,  gtrongoat  in 
where  the  costo-coracoid  band  joins  it.  The  anterior  part  of  the  ^^t 
tube  is  perforated  by  the  cephalic  vein  (e),  the  acromial  thoracic 
vessels  (a),  and  the  anterior  thoracic  nerve  (*). 

Disuction.  After  the  costo-coracoid  membrane  has  been  examined,  clean  the 
the  remains  of  it  are  to  be  taken  away  ;  and  the  subclavius  muscle,  ^®""«^ 
ind  the  axillary  vessels  and  ner^^es  with  their  branches,  are  to  be 
carefully  cleaned. 

The  SUBCLAVIUS  muscle  (fig.  70,  ^)  is  roundish  in  form,  and  is  BabclaTtns 
placed  between  the  clavicle  and  the  rib.    It  arises  by  a  tendon  from  "*"**^*® 
the  first  rib,  at  the  junction  of  the  osseous  and  cartilaginous  parts, 
ttd  in  &ont  of  the  costo-clavicular  ligament.    The  fibres  ascend  is  attached 
obliquely,  and  are  inserted  into  a  groove  on  the  imder  surface  of  andaJgtrib 
the  clavicle,  which  reaches  between  the  two  tubercles  (internal  and 
szternal)  for  the  attachment  of  the  costo  and  coraco-clavicular 
ligaments. 

The  muscle  overhangs  the  large  vessels  and  nerves  of  the  limb,  Connec- 
ttid  is  enclosed,  as  before  said,  in  a  sheath  of  fascia.  °^^ 

Action,  It  depresses  the  clavicle,  and  indirectly  the  scapula  ;  but  Use. 
if  the  shoolder  is  fixed  it  elevates  the  first  rib. 

The  AXILLARY  ABTBBY  (fig.  70)  continues  the  subclavian  trunk  Axillary 
to  the  upper  limb.    The  part  of  the  vessel  to  which  this  name  is       ^  * 
applied  is  contained  in  the  axilla,  and  extends   from  the  lower   xtent; 
herder  of  the  first  rib  to   the  lower   edge  of  the  teres  major 
mmcle  (h). 
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In  the  axillaiy  space  its  position  will  be  marked  by  a  line  from 
the  middle  of  the  clavicle  to  the  inner  edge  of  the  coraco-brachialis. 
Its  direction  will  vary  with  the  poaition  of  the  hmb  to  the  trunk  ; 
for  when  the  arm  lies  by  the  side  of  the  body  the  vessel  is  curved, 
its  convexity  being  upwards ;  and  in  proportion  as  the  limb  is  re- 
Pig.  70.» 


moved  to  a  right  angle  with  the  cliest,  the  artery  becomes  stnugbt- 
In  the  upper  part  of  the  aiilla  the  vessel  is  deeply  placed,  but  it 
becomes  superficial  as  it  approaches  the  arm. 

Its  connections  with  the  surrounding  objects  are  numerous  ;  and 
tbe  description  of  these  will  be  methodiaed  by  dividing  the  artery 
into  three  parts — one  above,  one  beneath,  and  one  below  the  amall 
pectoral  muscle, 
1  Above  the  tmall  pectoral  muscle  the  artery  is  contained  in  the 
axillary  aheatb  of  membrane,  e.  This  part  is  concealed  by  the  clavi- 
cular portion  of  the  great  pectoral  muscle.     Behind  it  are  the 

*  Second  view  of  the  dissection  of  the  thoru  (IllnBtntiomi  of  Diuectiotu). 
Miuda :  h.  Fectoralis  major,  cut.  >.  Pectoralia  minor,  o.  Semdu  nugnoa, 
St  Snbclavius.  s.  Aiillor;  eheath.  r.  SubBcapnlaria.  a.  LatieainiiiB  doni. 
H.  Teres  majar.  j.  Caraco-biacliialia.  a.  BJcepa.  Vasdt :  a.  AcroiDial- 
thoracic  branch,  h.  Long  thoracic  branch,  c.  Subscapnlar  bninch.  d.  Ax- 
illary artery,  t.  Cephalic  rein.  /.  Biacbial  veina  joining  the  aiillaij  Teiii, 
g.  NtTva .-  1  and  %  Anterior  thoracic  branchee.  3.  Snbaeapnlar  biaodi. 
4.  Nsrve  to  the  serratns.     S.  lotercaelo-humerBl  bmich. 
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intercostal  muscles  of  the  first  space  and  the  first  dig^tation  of  the 
serratns  magnas. 

To  the  thoracic  side  is  placed  the  axillary  vein  (g).  The  cephalic  veswis, 
▼ein  (e),  and  ofbets  of  the  acromial  thoracic  artery  and  vein,  cross 
over  it. 

On  the  acromial  side  lie  the  two  cords  of  the  brachial  plexus,  and  nenrM. 
separated  from  the  vessel  by  a  slight  interval.    Superficial  to  it  lies 
an  anterior  thoracic  nerve  ;  and  beneath,  is  the  posterior  thoracic. 

Beneath  the  pectoraliSy  the  pectoralis  minor  and  major  B  and  A  Beneath 
are  superficial  to  the  axillary  vessel.    But  there  is  not  any  muscle  ^       ' 
immediately  in  contact  behind,  for  the  artery  is  placed  across  the  muscles, 
top  of  the  axilla,  particularly  when  the  limb  is  in  the  position  re- 
quired by  the  dissection. 

The  companion  vein  (g)  lies  to  the  inner  side,  but  separated  from  vein, 
the  arterial  trunk  by  a  bundle  of  nerves. 

In  this  position  the  cords  of  the  brachial  plexus,  lie  around  it,  one  ■'**^  nerves. 
being  outside,  a  second  inside,  and  a  third  beneath  the  artery. 

Beyond   the  pectoralis   minor  the    artery    is  concealed    by  the  ^^  beyond 
lower  border  of   the  great  pectoral  muscle  A,  but  thence  to  its  tonJ; 
termination  it  is  covered  only  by  the  integuments  and  the  fascia. 
Beneath  it  are  the  subscapularis  muscle,  F,  and  the  tendons  of  the  with 
latissimus  and  teres,  o  and  n.    To  the  outer  side  is  the  coraco-  ' 

brachialis  muscle,  j. 

The  axillary  vein  remains  as  above  on  the  thoracic  side  of  the  with  vein, 
artery. 

Here  the  artery  lies  in  the  midst  of  the  large  tnmks  of  nerves  and  nerves, 
into  which  the  brachial  plexus  has  been  resolved  : — On  the  outer 
nde  is  the  median  nerve,  with  the  musculo-cutaneous  for  a  short 
distance ;  and  on  the  inner  side  are  the  ulnar,  and  the  nerve  of 
Wrisberg.  Superficial  to  the  vessel  is  the  internal  cutaneous  ;  and 
behind  are  the  musculo-spiral  and  circumflex  nerves,  the  latter 
extending  only  as  far  as  the  border  of  the  subscapular  muscle. 

The  branches  of  the  axillary  artery  are  fimiished  to  the  wall  of  Branches  to 
the  thorax  and  the  shoulder.  The  thoracic  branches  are  foiur  in 
number ;  two  (superior  and  acromial  thoracic)  arise  from  the  artery 
tbove  the  pectoralis  minor ;  one  (alar  thoracic)  beneath  the  muscle  ; 
•nd  one  (long  thoracic)  at  the  lower  border.  Three  branches  are 
■applied  to  the  shoulder,  viz.,  subscapular  and  two  circumflex  ;  the  "Jd  the 
^  springs  opposite  the  edge  of  the  muscle  of  the  same  name,  and 
™e  others  wind  round  the  neck  of  the  humerus.  The  last  offsets 
^"^  the  external  mammary  and  some  muscular  twigs. 

-Hie  superior  thoracic  branch  is  the  highest  and  smallest  offset,  Upper 
'^^  arises  opposite  the  first  intercostal  space  ;  it  ramifies  on  the  side      "*' 
^^  ^he  chest,  anastomosing  with  the  intercostal  arteries. 
-j^^*he  acromial  thoracic  branch  (fig.  70,  a)  is  a  short  trunk  on  the  Acromial 
^5^t  of  the  artery,  wliich  appears  at  the  upper  border  of  the  pecto-  SS^,*^^  ^ 
'^^  minor,  and  opposite  the  interval  between  the  large  pectoral 
^'^  deltoid  muscles.     Its  branches  are  directed  inwards,  outwards, 
•*^^  upwards  : — 

^.  The  inner  set  supply  the  thoracic  muscles,  and  give  a  few  offsets  and  supplies 
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to  the  side  of  the  chest  to  anastomose  with  the  intercostal  and  other 
thoracic  arteries. 

b.  The  outer  or  acromial  set  end  mostly  in  the  deltoid  ;  bnt  one 
small  artery  accompanies  the  cephalic  vein  for  a  short  distance  ; 
and  another  (inferior  acromial)  perforates  the  deltoid  muscle,  and 
anastomoses  on  the  acromion  with  a  branch  of  the  suprascapular 
artery  of  the  neck  (p.  387). 

c.  One  or  two  small  twigs  ascend  to  the  subclavius  and  deltoid 
muscles. 

The  alar  thoracic  is  very  inconstant  as  a  separate  branch,  and  its 
place  is  taken  by  offsets  of  the  subscapular  and  long  thoracic  arteries ; 
it  is  distributed  to  the  glands  and  fat  of  the  axillary  space. 

The  long  thoracic  branch  is  directed  along  the  border  of  the  pecto> 
ralis  minor  (fig.  70,  b)  to  about  the  sixth  intercostal  space ;  it  supplies 
the  pectoral  and  serratus  muscles,  and  anastomoses,  like  the  other 
branches,  with  the  intercostal  and  thoracic  arteries.  In  the  female 
it  gives  branches  to  the  mammary  gland. 

An  external  mammary  artery  is  commonly  met  vitli,  especially  in 
the  female  ;  its  position  is  near  the  middle  of  the  axilla  with  a 
companion  vein.  It  supplies  the  glands,  and  ends  in  the  wall  of 
the  thorax  below  the  preceding. 

The  subscapular  branch  (fig.  70,  c)  courses  with  a  nerve  of  the 
same  name  along  the  subscapularis,  as  far  as  the  lower  angle  of 
the  scapula,  where  it  ends  in  branches  for  the  serratus  magnus,  and 
the  latissimus  dorsi  and  teres  muscles  :  it  gives  many  offsets  to  the 
glands  of  the  space. 

Near  its  origin  the  artery  sends  backwards  a  considerable  dorsal 
branch  round  the  edge  of  the  subscapular  muscle  :  this  gives  an 
infrascapular  offset  to  the  ventral  aspect  of  the  scapula,  and  then 
turns  to  the  dorsum  of  that  bone,  where  it  will  be  afterwards  dis- 
sected (p.  263). 

The  subscapular  artery  is  frequently  combined  at  its  origin  with 
other  branches  of  the  axillary,  or  with  branches  of  the  brachial 
artery. 

The  circumflex  branches  (anterior  and  posterior)  arise  near  the 
border  of  the  subscapular  muscle.  One  turns  in  front  of,  and  the 
other  behind  the  humerus.  They  will  be  followed  in  the  examinor 
tion  of  the  arm  (p.  258). 

Small  muscular  offsets  enter  the  coraco-brachialis  muscle. 

The  AXILLARY  VEIN  ((/)  Continues  upwards  the  basilic  vein  of  the 
arm  and  has  the  same  extent  and  connections  as  the  axillary  artery. 
It  lies  to  the  thoracic  side  of  its  artery,  and  receives  thoracic  and 
shoulder  branches.  Opposite  the  subscapular  muscle  it  is  joined 
externally  by  a  large  vein,  which  is  formed  by  the  union  of  the 
vensB  comites  of  the  brachial  artery  ;  and  near  the  clavicle  the 
cephalic  vein  opens  into  it. 

Dissection.  To  follow  out  the  branches  of  the  brachial  plexus, 
cut  through  the  pectoralis  minor  near  its  insertion  into  the  coracoid 
process,  and  turn  it  towards  the  chest,  but  without  injuring  the 
thoracic  nerves  in  contact  with  it.    The  axillary  vessels  are  next  to 
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be  cut  across  below  the  second  rib,**  and  to  be  drawn  down  with 
hooks ;  and  their  thoracic  branches  may  be  removed  at  the  same 
time.  A  dense  fascia  is  to  be  cleared  away  from  the  large  nerves 
of  the  plexus. 

The  BRACHIAL  PLEXUS  results  from  the    union  of  the  anterior  Nerren 
branches  of  the  four  lower  cervical  nerves  with  part  of  the  first  ^"*®v2? 
doTBal ;  and  a  slip  is  added  to  it  above,  from  the  lowest  nerve  in  plexus. 
the  cervical  plexus.     It  is  placed  successively  in  the  neck  and  the  its  situation 
axilla,  and  is  divided  opposite  the  coracoid  process  into  largo  trunks 
for  the  supply  of  the  limb.    The  part  of  the  plexus  above  the 
clavicle  is  described  in  the  dissection  of  the  head  and  neck  (p.  72). 
The  part  below  the  clavicle  has  the  same  connections  with  the  ^^  connec- 
•oiroimding  muscles  as  the   axillary  artery.     The   nerve   trunks 
interlace  in  it  generally  in  the  following  manner  : — 

At  first  the  plexus  consists  of  two  bundles  of  nerves,  which  lie  Th®  "th^®* 
on  the  outer  side  of  the  artery,  and  are  thus  constituted  ; — the  one  conis 
nearest  the  vessel  is  formed  by  the  last  cer\Mcal  witli  a  piece  of 
the  first  dorsal  nerve  ;  and  the  other,  by  the  fifth,  sixth,  and  seventh 
cervical  nerves.    A  little  lower  down  a  tliird  or  posterior  cord  is 
produced  by  tlie  union  of  two  fasciculi,  one  from  each  of  the  other 
bundles  ;  so  that,  beneath  the  small  pectoral  muscle,  the  plexus  con-  *J!?J"***  *^® 
■stB  of  three  large  cords,  one  being  on  the  outer  side,  another  in- 
tornal  to,  and  the  tliird  behind  the  vessel.     Occasionally  there  may 
be  some  deviation  from  the  above-mentioned  arrangement. 

The  branches  of  the  plexus  below  the  clavicle  arise  from  the  w**^  P^® 
several  cords  in  the  following  way  : —  vix.,       * 

The  outer  cord  gives  origin  to  one  anterior  thoracic  branch,  the  fh)m  the 
mTiflcul<Mnitaneous  trunk,  and  the  outer  head  of  the  median  nerve.   ^^^^* 

The  inner  cord  produces  a  second  anterior  thoracic  nerve,  the  *""'^'''  ^^ 
inner  head  of  the  median,  the  internal  cutaneous,  the  nerve  of 
Wrigberg,  and  the  ulnar  nerve. 

Tlie  posterior  cord  furnishes  the  subscapular  branches,  and  ends  JJjJf'*^' 
in  the  circumflex  and  musculo-spiral  trunks. 

Only  the  thoracic  and  subscapular  nerves  are  dissected  to  their  THe  foiiow- 
tetndnation  at  present ;  the  remaining  nerves  will  be  seen  in  the  ^^^ 
ttm. 

Tlie  anterior  thoracic  branches  (fig.  70,  *  and  *),  two  in  number,  Jj^j^^^' 
*e  named  outer  and  inner,  like  the  cords  from  which  they  come. 

The  outer  nerve  crosses  inwards  over  the  axillary  artery,  to  the  outer 
jnider  surface  of  the  great  pectoral  nmscle  in  which  it  ends.    On  the 
na»er  side  of  the  vessel  it  communicates  with  the  following  branch. 

The  inner  thoracic  branch  turns  upwards  between  the  artery  and  and  Inner. 
^,  and  after  receiving  the  offset  from  the  other,  ends  in  many 
^•nuiches  to  the  under  surface  of  the  pectoralis  minor.    Some  twigs 
*nter  the  great  pectoral  muscle,  after  passing  either  through  the 
Pectoralis  minor  or  above  its  border. 

The  subscapular  nerves  are  three  in  number,  and  take  their  names  'H^'^JiJJ^ 
^'wn  the  muscles  supplied  :— 

The  ttadent  must  be  careful  not  to  cut  the  ye8.sels  bigher  than  the  spot 
^^vtkned,  otherwiae  he  will  injure  the  dissection  of  the  neck. 
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The  branch  of  the  subscapularis  is  the  highest  and  smallest,  and 
enters  the  upper  part  of  that  muscle. 

The  ner\'e  of  the  teres  major  gives  a  small  offset  to  the  inferior 
part  of  the  subscapularis,  and  ends  in  its  muscle. 

A  long  nerve  of  the  latissimus  dorsi  (')  takes  the  course  of  the 
subscapular  artery  along  the  posterior  wall  of  the  axilla,  and  enters 
the  fleshy  fibres  near  the  outer  end. 

Another  small  nerve,  nerve  to  the  serratus  (^  posterior  thoracic), 
lies  on  the  surface  of  the  serratus  muscle.  It  arises  above  the 
clavicle  (p.  72),  from  the  fifth  and  sixth  cervical  nerves ;  it  descends 
behind  the  axillary  artery,  and  enters  that  surface  of  the  serratus 
magnus  which  is  turned  towards  the  axilla. 

The  LATISSIMUS  DOKSi  MUSCLE,  o,  may  be  examined  as  far  as  it 
enters  into  the  posterior  fold  of  the  axilla.  Arising  from  the  spinal 
colunm  and  the  back  of  the  trunk,  and  crossing  the  lower  angle  of 
the  scapula,  the  muscle  ascends  to  be  inserted  into  the  bottom  of 
the  bicipital  groove  by  a  tendon,  one  inch  and  a  half  in  width,  in 
front  of  the  teres  ;  at  the  lower  border  aponeiu*otic  fibres  connect 
the  two,  but  a  bursa  inten^enes  between  them  near  tlie  insertion. 

Dissection,  To  lay  bare  the  serratus  muscle  between  the  side  of 
the  chest  and  the  base  of  the  scapula,  the  arm  is  to  be  drawn  from 
the  trunk,  so  as  to  separate  the  scapula  from  the  thorax.  The  nerves 
of  the  brachial  plexus  may  be  cut  through  opposite  the  third  rib ; 
and  the  fat  and  fascia  should  be  cleaned  from  the  muscular  fibres. 

Tlie  SERRATUS  MAGNUS  MUSCLE  (fig.  71,  a)  extends  between  the 
scapula  and  the  thorax.  It  arises  by  nine  pointed  processes  from 
the  outer  surface  of  the  eight  upper  ribs, — the  second  rib  having 
two  pieces ;  and  between  the  ribs  it  takes  origin  from  the  aponenrosis 
covering  the  intercostal  muscles.  The  fibres  converge  towards  the 
base  and  angles  of  the  scapula,  but  from  a  difference  in  their  direc- 
tion the  nmscle  appears  to  consist  of  three  parts. 

The  U2)p€r  part  is  attached  internally  to  the  first  two  ribs  and  an 
aponeurotic  arch  between  them  ;  and  externally  to  an  impression 
on  the  ventral  surface  of  the  upper  angle  of  the  scapula.  A  middle 
piece,  which  is  very  thin,  extends  from  the  second,  third,  and  fourth 
ribs,  to  the  base  of  the  shoulder  bone.  And  a  loioer  portion,  which 
is  the  strongest,  is  connected  on  the  one  side  with  four  ribs  (fifth, 
sixth,  seventh,  and  eighth),  where  it  digitates  with  like  processes 
of  origin  of  the  external  oblique  muscle  ;  and,  on  the  other  side,  it 
is  fixed  into  the  special  surface  on  the  costal  aspect  of  the  lower 
angle  of  the  scapula. 

Tlie  serratus  is  applied  against  the  ribs  and  the  intercostal  muscles, 
and  is  partly  concealed  by  the  pectoral  muscles  and  the  axillaiy 
vessels  and  nerves  :  in  the  ordinary  position  of  the  arm  the  scapula 
and  the  subscapularis  are  in  contact  with  it. 

Action,  The  whole  muscle  acting,  the  scapula  is  carried  forwards. 
But  the  lower  and  stronger  fibres  can  move  forwards  the  lower 
angle,  rotating  the  bone  around  an  axis  through  the  centre,  and 
raise  the  acromion. 

Dissection,  The  intercostal  muscles  will  be  brought  into  yiew  by 
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detaching  the  processes  of  origin  of  the  seiratus  from  the  ribs  for  at 
a  oonple  of  inches,  and  bjr  tftking  away  the  loose  tissue  on  the  sur-  '^ 
face.    Towards  the  front  of  the  chest  is  a  thin  aponeurosis,  which 
ia  CMntinaed  forwards  from  each  external  intercostal  to  the  Htemum  ; 
this  ia  to  be  retained  in  the  third  intercostal  space.     Some  of  the 
lateral  cutaneous  nerves  should  be  preserved. 

The  mTKECOSTAL  hubcles  are  named  from  then-  positioa  between  ^'■ 
the  ribs.    There  are  two  layers  in  each  space,  hot  neither  occupies  ti 
the  whole  length  of  the 
■pace.    The  direction  of  Fig.  71.* 

ttte  fibres  differe  in  each 

atratnm  ;  for,  whilst  the 

fibres    of    the   external 

■mucle     run    very    ob- 

fiqnely  downwards   and 

fniriTds,  those   of  the 

infanial  have  an   oppo- 

■te    direction    between 

tiw  (MseouB  parts  of  tlic 

libs,  so  that  the  two  sets 

Hie  external  muteU  is 
fixed  to  the  outer  mnr- 
gm  of  the  ribs  of  each 
inlcicoBtal    space,    and 
eoButs   of   fleshy    and 
leodiiioos   fibres.     Pos- 
laioriy  the  fibres  begin 
•t  or  near  the  tubercle 
of  the  rib  ;   and  ante- 
riiriy  they  end   short  of   the  middle   line,  but    after  a  different 
nuaer  in  the  upper  and  lower  spaces  : — In  the  intervals  between  di 
tba  true  ribs,  Uiey  cease   near  the  costal   cartilages,   and  a  thin  ^ 
'  I  is  continued  onwards  from  the  point  of  ending  to  the 
In   the  lower  spaces    they   are   continued  between   the 
I  (Thcile)  reaching  the  end  of  the  ribs  in  the  last  two. 

Ditteetion,  Tlie  internal  intercostal  muscle  will  be  seen  by  cutting  D 
Ikroogh  and  removing  the  external  layer  and  the  fascia  in  one  of  ^ 
Ik  widest  spaces,  say  the  second  ;  it  will  be  recognized  by  the 
dttnence  in  the  direction  of  the  fibres. 

Fir  bock  between  the  two  muscles,  and  close  to  the  rib  above,  o* 
tiM  intercostal  nerve  and  vessels  will  appear.  A  branch  of  the  nerve 
to  the  surface  (lateral  cutaneous  of  the  thorax)  should  be  followed 
tWoogh  the  external  muscle  ;  and  the  trunk  of  the  nerve  is  to  be 
(teed  forwards  in  one  or  more  spaces  to  the  sternum,  and  the  aur- 
tee  of  the  thorax. 

The  hinder  port  of  the  muscles  will  be  seen  in  the  dissectioo  of 
&  BkIc  and  Thorax. 

*  IKagnm  of  Uie  sttacluaenti  of  the  lerrstiu  magniu  maacle,  i. 
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bmer  layer 

deficient 

behind; 


Joins  inter- 
nal oblique 
below. 


Use  of 


outer 
muscles; 


inner  Uyer, 
laterally, 

infiront. 
Both  acting. 


Dissection 
of  internal 
manimary 
vessels. 


Triangularis 
stemi 


is  in  the 
thorax  and 
attached  to 
theribe. 


Connec- 
tions. 


Use. 


The  internal  intercostal  muscle,  attached  to  the  inner  border  of 
the  ribs  bounding  the  intercostal  space,  begins  in  front  at  the  ez> 
tremity  of  the  ribs,  and  ceases  behind  near  their  angles.  Posteriorly 
they  do  not  end  at  the  same  distance  from  the  spine,  for  the  upper 
and  lower  approach  nearer  than  the  middle  ;  and,  anteriorly,  in  the 
two  lowest  spaces,  the  muscular  fibres  are  continuous  with  the 
internal  oblique  of  the  abdomen.  One  surface  is  covered  by  the 
external  muscle  and  the  intercostal  vessels  and  nerve ;  and  the 
opposite  surface  is  in  contact  with  the  pleura. 

Action.  By  the  alternate  action  of  the  intercostal  muscles  the  ribe 
are  moved  in  respiration. 

The  external  intercostals  elevate  the  ribs  and  evert  the  lower  edges, 
so  as  to  enlarge  the  thorax  in  the  antero-posterior  and  transverse 
directions  :  they  come  into  play  during  inspiration. 

The  internal  intercostals  act  in  a  different  way  at  the  side  and  fore 
part  of  the  chest. 

Between  the  osseous  parts  of  the  ribs  they  depress  and  tam  in 
those  bones,  diminisliing  the  size  of  the  thorax  ;  and  they  are 
brought  into  use  in  expiration. 

Between  the  rib-cartilages  they  raise  the  ribs,  and  become  musdes 
of  inspiration,  like  the  outer  layer. 

If  both  sets  of  muscles  contract  simultaneously  the  motion  of 
the  ribs  will  be  arrested  ;  or  if  two  or  more  ribs  are  broken  near 
the  spinal  column,  the  muscles  of  the  space  or  spaces  injured  wiU 
be  unable  to  move  those  bones. 

Dissection.  To  bring  into  -inew  the  triangularis  stemi  muscle  and 
the  internal  mammary  vessels,  the  cartilages  of  the  true  ribs,  except 
the  first  and  seventh,  are  to  be  taken  away  with  the  intervening 
muscles  on  the  right  side  of  the  body  ;•  but  the  two  ribs  mentioned 
are  to  be  left  untouched  for  the  benefit  of  the  dissectors  of  the 
abdomen  and  head  and  neck.  Small  arteries  to  each  intercostal 
space  and  the  surface  of  the  thorax,  and  the  intercostal  nerves,  are 
to  be  preserved.  The  surface  of  the  triangularis  stemi  wUl  be 
apparent  when  the  loose  tissue  and  fat  are  removed. 

The  TRIANGULARIS  STERNi  (fig.  72,  a)  is  a  thin  muscle  beneath 
the  costal  cartilages.  It  arises  intemally  from  the  side  of  the 
xiphoid  cartilage,  from  the  side  of  the  sternum  as  high  as  the  third 
costal  cartilage,  and  usually  from  the  inner  ends  of  the  lower  three 
true  costal  cartilages.  Its  fibres  are  directed  outwards,  the  upper 
being  most  oblique,  and  are  inserted  by  fleshy  fasciculi  into  the  true 
ribs  except  the  last  two  and  the  first,  at  the  junction  of  the  bone 
and  cartilage  ;  and  into  an  aponeurosis  in  the  intercostal  spaces. 

The  muscle  is  covered  by  the  ribs  and  the  intemal  intercostals, 
and  by  the  intemal  mammary  vessels  and  the  intercostal  nerves. 
It  lies  on  the  pleura.  Its  lower  fibres  touch  those  of  the  transver- 
salis  abdominis  (fig.  72,  *). 

Action.  The  muscle  assists  in  depressing  the  anterior  ends  of  the 


*  On  the  left  side  the  vessels  and  the  moBcle  may  hare  been  dwtrojed  by 
the  injection  of  the  bodj. 


INTBKNAL  HAHUART  VESSELS. 

nbs  ,   and  b^  diminiahing  the  size  of   the   thorax,  it  becomes  on 
sxpiratoi;  mnscle 

Hm  mttmal  mammaiy  artery  ib  a,  branch  of  the  aubclavion  ^ 
(p  70),  and  enters  the  thorax  beneath  the  cartilage  of  the  firat 
nb  It  18  continned  through  the  thorax  lyinp;  beneath  the  costal 
cmitilages  and  about  half  an  inch  from  the  sternum  as  far  as  the 
mtarral  between  the  sixth  and  seventh  nbe  there  it  gives  ex 
ttraally  a  large  moscular  branch  (musculo  phrenic)  and  paasmg 
b«neath  the  seventh 


Fig  !%• 


rib,  enten  the  sheath 
(d  the  rectna  muscle 
IB  the  wall  of  the 
abdomen.  In  the 
dicst  the  artery  hes 
on  the  pleura  and 
the  tnaogulans  stern  i 
and  IS  crossed  bj  the 
mtercoetal  nerves  It 
■  accompanied  by 
two  veins,  and  by  a 
diam  of  lymphatic 
gUnda.  The  follow 
Dg  inmchet  take  on 
gm  m  the  thorax  — 
a.  A  small  branch 
(wsMt  nervt  phrentct) 

ttteiy  enters  the  chest,  and  descends  to  the  diaphragm  along  tlie 


i.  A  few  small  mediattinal  branches  are  distributed  to  the 
of  the  thymus  gland,  the  pericardium,  and  the  triangularis  stem! 
miMcle. 

t.  Two  anterior  inUrcoltal  brancheg  turn  outwards  in  each  space, 
nw  being  placed  on  the  border  of  each  costal  cartilage,  and  tenni- 
uU  l^  anastomosing  with  the  aortic  intercoBtal  arteries. 

d.  Perforating  branctiu,  one  or  two  opposite  each  space,  pierce 
^  internal  intercostal  and  pectoral  muscles,  and  are  distributed 
w  the  surface  of  the  thorax  with  the  anterior  cutaneous  nerves : 
ft"  lower  branches  supply  the  mamma  in  the  female. 

ft  The  muteulo-phrenie  branch  courses  ontwards  beneath  the 
wtilBges  of  the  seventh  and  eighth  ribs,  and  enters  the  wall  of 
'^  abdomen  by  perforating  the  diaphragm  :  it  supplies  anterior 
Wches  to  the  lower  intercostal  spaces.  Its  termination  will 
Vpear  in  the  dissection  of  the  abdomen  (p.  454.) 

Two  veint  accompany  the  artery  ;  these  join  into  one  trunk,  which 
«pni»  into  the  innominate  vein. 

The  mtereottal  nerva,  seen  now  m  the  anterior  half  of  their  extent, 
in  the  anterior  primary  branches  of  the  dorsal  nerves,  and  supply 


iwrfonUng 

brnDchUt 


Tlsvirom  behind  of  U 


of  the  triupilarii  it 
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course. 


termina- 
tion, and 

branches. 


Intercostal 
arteries 
branch  into 
two : 


offset». 


At  this 
stage  the 
thorax  and 
back  are 
dissectetl. 


the  wall  of  the  thorax.  Placed  at  first  between  the  layers  of  the 
intercostal  muscles,  each  gives  off  the  lateral  cutaneous  nerve  of 
the  thorax,  about  midway  between  the  spine  and  the  sternum. 
Diminished  in  size  by  the  emission  of  that  offset,  the  trunk  is  con- 
tinued onwards,  at  first  in,  and  afterwards  beneath  the  internal 
intercostal  muscle  as  far  as  the  side  of  the  sternum,  where  it  ends 
as  the  anterior  cutaneous  nerve  of  the  thorax.  Branches  supply 
the  intercostal  muscles,  and  the  triangularis  stemi. 

The  aortic  intercostal  arteries  lie  with  the  nerves  between  the  strata 
of  intercostal  muscles,  and  nearer  the  upper  than  the  lower  rib 
bounding  the  intercostal  space.  About  the  mid  point  of  the  space 
(from  before  back)  the  artery  bifurcates  : — one  branch  follows  the 
line  of  the  upper  rib,  and  the  other  descends  to  the  lower  rib  ;  both 
anastomose  anteriorly  with  the  intercostal  offsets  of  the  internal 
mammary  artery. 

A  small  cutaneous  offset  is  distributed  with  the  lateral  cutaneous 
nerve  of  the  thorax  ;  and  other  branches  are  furnished  to  the  thoracic 
wall. 

Directions.  The  dissector  of  the  upper  limb  waits  now  the  ap- 
pointed time  for  thje  examination  of  the  thorax.  But  as  soon  as 
the  body  is  turned  he  is  to  take  his  share  in  the  dissection  of,  the 
Back,  and  to  proceed  with  the  paragraphs  marked  for  him  in 
Chapter  V. 

After  the  Back  is  finished  the  limb  is  to  be  detached  from  tbe 
trunk  by  sawing  the  cla\ic}c  about  the  middle,  and  cutting  through 
the  soft  parts  connected  with  the  scapula. 


Position. 


Dissection 
of  muscles. 


MuBcIes 
inserted 

into  upper 
maxsinof 
the  scapula. 


into  lower 
nuurgin; 


Section  II. 

SCAPULAR  MUSCLES,   VESSELS,   NERVES,   AND  LIGAMENTS. 

Position,  After  the  limb  has  been  separated  from  the  trunk  it  is 
to  be  placed  with  the  subscapularis  uppermost. 

Dissection.  The  different  muscles  that  have  been  traced  to  the 
scapula  in  the  dissection  of  the  front  of  the  thorax  and  the  Back, 
are  now  to  be  cleaned,  and  to  be  followed  to  their  insertion  into 
the  bone.  A  small  part  of  each,  about  an  inch  in  length,  should  be 
left  for  the  purpose  of  ascertaining  the  osseous  attachment. 

Between  the  larger  rhomboid  muscle  and  the  serratus  magnus  at 
the  base  of  the  scapula,  run  the  posterior  scapular  artery  and  vein, 
whose  ramifications  are  to  be  traced. 

To  the  borders  and  the  angles  of  the  scapula  the  following  musdea 
are  connected  : — 

From  the  upper  margin  of  the  scapula  arises  one  muscle,  the  omo- 
hyoid (fig.  73,  b).  At  its  orig^  that  muscle  is  about  half  an  inch 
wide  ;  it  is  attached  to  the  edge  of  the  bone  behind  the  notch,  and 
sometimes  to  the  ligament  which  converts  the  notch  into  a  foramen. 

The  lower  margin^  or  costs,  gives  origin  to  the  long  head  of  the 


SUBSCAPULABIS    MUSCLE. 

tricep«  (fig,  79,  A),  Mid  to  some  fibres  of  the  teiee  major,  G  ;  these 
■tf  rhmeDta  will  be  ascertained  in  the  progress  of  the  dissection. 

The  AoMof  the  bone  has  many  rauacleB  inserted  into  it  (fig,  74),  inb 
Between   the  auperior  angle  and  the   spine  is  the   levator  anguli  '^ 
acqmin,  H,     Opposite  the  spine  the  rhomboidcus  minor,  /,  is  fixed. 
And  between   the  spine   and  the  inferior   angle   the  rliomboideus 
nwjor,  E,  is  attached  :  the  upper  fibres  of  this  muscle  end  often  in 
•ponenrotic    arch, 


Pig.  78.- 


•ltd  are  connected  i 
directly  to  the  bono 
bj  means  of  an  eipan- 
tUM  from  it.  Internal 
to  thoae  muscles,  and 
inserted  into  all  the 
baaa  of  the  scapula, 
is  the  serratus  magnus 
mascle  (fig.  73,  d). 

On  the  inner  surface 
<d  the  upper  and  lower 
vitgitt  of  the  scapula 
the  fibres  of  the  serra- 

lectad.  On  the  outer 
■nr&ce  of  the  inferior 
logle  liee  the  teres 
nujor  (fig.  74,  d)  which 
will   b«   snbsequentty 

The  insertion  of  the 
■naU   pectoral   muscle 

hito  the  fore  part  of  the  upper  surface  of  the  coraeoid  proeeu  may 
be  ascertained  at  this  stage  of  the  dissection  (tig.  73,  p). 

Ditieetioii.     By   the   separation    of  the   serratus    from   the  sub-  DlHectlon 
M^nlarifl  a  thin  fascia  comes  into  view,  which  belongs  to  the  last  udbuis, 
lUMcle,  and  is  fixed  to  the  bone  around  its  margins :  after  it  has 
two  observed,  it  may  be  removed, 

Hm  mbecapularis  muscle  is  to  be  followed  forwards  to  its  in-ofiub-' 
"rtion  into  the  humerus.     Next,  the  oxillary  vessels,  and  nerves,  ■"P'""»- 
aid  the  offsets  of  these  to  the  muscles,  should  be  well  cleaned. 

Tbx  SDB8CAPULABIS  HnacLB  (fig,  73,  a)  occupies  the  under  surface  Bntoapu- 
"t  ths  scapula,  and  is  concealed  by  thut  bone  when  the  limb  is  in  ^'^ 
''■nUiual  position.     The  muscle  ariies  from  the  concave  surface  flUsUi* 
W  ths  ventral  aspect  of  the  scapula,  except  at  the  angles,  and  this  i(,poi» ; 
■tUchment  reaches  forwards  nearly  to  the  neck  ;  it  is  united  also  to 

^>v  o(  tiu)  rabaopalaris  uid   the  inmmnding  mucles.      TIu  other 
**■!«  flied  into  tba  but  of  the  scapntti  are  ihoirn  in  Gg.  7t.     A.  Sob- 
"^■luiL      1.  Tans  majar.     o.  Idtiulmas  dona.     i<.   Bemtiu  magniu.     X, 
'*«-kjoidBiu.      I.   Portorilii  minor,     a.  Bic«pa.      H.   OanKO-biaGhiAlig. 
*■  fk^n-ic^nilar   artei^.     1.    Supra  KapDlar  dotts  pusinj  thnngh  (be 
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Dissection 
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the  ridges  of  the  bone  by  tendinous  processes.  Externally  it  is  j«- 
serted  by  a  tendon  into  the  small  tuberosity  of  the  humerus,  and  by 
fleshy  fibres  into  the  neck  for  nearly  an  inch  below  that  process. 

By  one  surface  tlie  muscle  bounds  the  axilla,  and  is  in  contact 
with  the  axillary  vessels  and  nerves  and  the  serratus  magnus.  By 
the  other,  it  rests  against  the  scapula  and  the  shoulder  joint ;  and 
between  its  tendon  and  the  root  of  the  coracoid  process  is  a  bursa, 
which  communicates  generally  with  the  synovial  membrane  of  that 
joint.  The  lower  border  projects  much  beyond  the  scapula ;  it  is 
contiguous  to  the  teres  major,  the  latissimus  dorsi,  and  the  long 
head  of  the  triceps :  along  this  border  is  the  subscapular  artery, 
wliich  gives  backwards  its  dorsal  branch. 

Action,  It  rotates  in  the  hanging  limb  ;  and  when  the  humerus 
is  raised  it  depresses  that  bone. 

If  the  humerus  is  fixed  the  subscapularis  supports  the  shoulder 
joint  with  the  other  scapular  muscles. 

Dissection,  The  subscapular  muscle  is  to  be  separated  from  the 
scapula,  but  a  thin  layer  of  fibres,  in  which  the  vessels  lie,  is  to  be 
left  on  the  bone ;  as  it  is  raised  its  tendinous  processes  of  origin, 
the  connection  between  its  tendon  and  the  capsule  of  the  shoulder 
joint,  and  the  bursa,  are  to  be  observed.  A  small  arterial  anasto- 
mosis on  the  ventral  surface  of  the  bone  is  to  be  dissected  out  of 
the  fleshy  fibres. 

The  infrctscapular  artery  ramifies  on  the  ventral  surface  of  the 
scapula,  and  is  an  offset  of  the  dorsal  branch  of  the  subscapular 
vessel  (p.  248)  :  entering  beneath  the  subscapularis  muscle,  it 
forms  an  anastomosis  with  small  twigs  of  tlie  supra  and  posterior 
scapular  branches. 

Position.  The  examination  of  the  muscles  on  the  opposite  sur- 
face of  the  scapula  may  be  next  undertaken.  For  this  purpose  the 
scapula  is  to  be  turned  over  ;  and  a  block,  wliich  is  deep  enough  to 
make  the  shoulder  prominent,  is  to  be  placed  between  that  bone  and 
the  arm. 

Dissection,  The  skin  is  to  be  removed  from  the  prominence  of 
the  shoulder,  by  beginning  at  the  anterior  border  of  the  deltoid 
muscle.  After  its  removal  some  small  cutaneous  nerves  are  to  be 
found  in  the  fat : — ^the  upper  of  these  extend  over  the  acromion  ; 
and  another  comes  to  the  surface  about  half  way  down  the  posterior 
border  of  the  deltoid  muscle. 

Superficial  nerves.  Branches  of  nerves,  super-curromial^  descend  to 
the  surface  of  the  shoulder  from  the  cervical  plexus  (p.  57.).  A 
cutaneous  branch  of  the  circumflex  nerve  (fig.  74,  ^)  turns  forwards 
with  a  small  companion  artery  from  beneath  the  posterior  border  of 
the  deltoid,  and  supplies  the  integuments  covering  the  lower  two 
thirds  of  the  muscle. 

Dissection,  The  fat  and  fascia  are  now  to  be  taken  from  the  fleshy 
deltoid,  its  fibres  being  made  tense  at  the  same  time.  Beginning 
at  the  anterior  edge  of  the  muscle,  the  dissector  is  to  carry  the 
knife  upwards  and  downwards  along  the  fibres,  in  order  that  its 
coarse  muscular  fasciculi  may  be   more  easily  cleaned.    As  the 
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posterior  edge  is   approached,  the  cutaneous   nerve   and  vessels 
escaping  from  beneath  it,  are  to  be  dissected  out. 

At  the  same  time  the  fascia  may  be  removed  from  the  back  of 
tbe  scapula,  so  as  to  denude  the  muscles  there. 

The  DELTOID  MUSCLE  is  triangular  in  form  (fig.  74,  f),  with  the  Deltoid 
base  at  the  scapula  and  clavicle,  and  the  apex  at  the  humerus.    It  '""^  ^' 
arises  from  nearly  all  the  lower  border  of  the  spine  of  the  scapula,      ^^' 
from  the  anterior  edge  of  the  acromion,  and  from  the  outer  half  or 
third  of  the  clavicle.     Its  fibres  converge  to  a  tendon  which  is 
kueried  into  a  triangular  impression,  two  to  three  inches  long  and  insertion. 
about  one  inch  wide  at  the  base,  above  the  middle  of  the  humerus 
on  the  outer  surface. 

The  anterior  border  is  contiguous  to  the  pectoralis  major  muscle  Ac^acent 
and  the  cephalic  vein  ;  and  the  posterior  rests  on  the  infraspinatus  ^^^' 
and  triceps  muscles.  The  origin  of  the  muscle  corresponds  with 
the  attachment  of  the  trapezius  to  the  bones  of  the  shoulder ; 
the  insertion  is  united  with  the  tendon  of  the  pectoralis  major, 
and  a  fasciculus  of  the  brachialis  anticus  is  attached  on  each  side 
of  it. 

Action.  The  whole  muscle  raises  the  humerus  and  abducts  it  Use  on 
from  the  trunk.  The  limb  being  raised,  the  anterior  fibres  will  ^*"' 
carry  it  forwards,  and  the  posterior  fibres  will  move  it  backwards. 

When  the  humerus  is  fixed  as  in  climbing,  the  muscle  assists  in  fixed  limb. 
lopporting  the  weight  of  the  body,  and  strengthening  the  shoulder 
joint. 

Dissection  (fig.  74).  The  deltoid  is  to  be  divided  near  its  origin,  Dissection 
and  is  to  be  thrown  down  as  much  as  the  circumflex  vessels  and  a^it^jd! 
nerve  beneath  will  permit.  As  the  muscle  is  raised  a  large 
thick  bursa  between  it  and  the  head  of  the  humerus  comes  into 
■gfat  The  loose  tissue  and  fat  are  to  be  taken  away  from  the 
eircamflex  vessels  and  nerve  ;  and  the  size  of  the  bursa  having  been 
looked  to,  the  remains  are  to  be  removed.  The  insertion  of  the 
muscle  should  be  examined. 

Parts  covered  by  deltoid.  The  deltoid  conceals  the  head  and  upper  Parts 
end  of  the  humerus,  and  those  parts  of  the  dorsal  scapular  muscles  ^e^SlSd. 
^ch  are  fixed  to  the  great  tuberosity.  A  large  bursa,  sometimes 
divided  into  sacs,  intervenes  between  the  head  of  the  humerus  and 
^  under  surface  of  the  deltoid  muscle  and  the  acromion  process. 
Below  the  head  of  the  bone  are  the  circumflex  vessels  and  nerve, 
ttd  the  upper  part  of  the  biceps  muscle.  In  front  of  the  humerus 
V  tbe  coracoid  process  with  its  muscles. 

DissecOcn,    By  following  back  the   posterior  circumflex  vessels  Dissection 
*Hi  nerve  through  a  space  between  the  humerus  and  the  long  head  J!irJ2?nflex^ 
^  the  triceps,  G,  their  connection  with  the  axillary  trunks  will  be  vessels, 
^ved  at.    In  clearing  the  fat  from  the  space  a  branch  of  the 
'^e  to  the  teres  minor  muscle  is  to  be  sought  close  to  the  border 
^  the  scapula,  where  it  is  surrounded  by  dense  fibrous  tissue. 

Arching  outwards  in  front  of  the  neck  of  the  humerus,  is  the  and  anterior. 
*&all  anterior  drcmnflex  artery  :  this  is  to  be  cleaned. 
The  drcun^lex  arteries  arise  near  the  termination  of  the  axillary  Two  cirram- 

^  .  "   flex  arteries, 
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tmtik  (p.  246)  ;  they  are  two  in  number,  and  are  named  anterior 
and  posterior  from  their  position  to  tlie  neck  of  the  bomenM. 
iJ  The  anterior  branch  ie  a  ainall  artery,  which  coursea  beneath  the 
coraco-brachialia  and  biceps  muscles,  and  ascends  in  the  bicipital 
groove  to  the  articulation  and  the  head  of  the  humerus  :  it  anaflto- 
moacB  with  smal!  offsets  of  the  posterior  circumflex. 

The  posterior  circumflex  artery  (fig.  74,  a),  larger  in  size,  winda 
backwards  through  a  space  between  the  bumerus  and  the  long  head 

Kg.  74.* 


of  the  triceps,  and  is  distributed  chiefly  to  the  deltoid  miucle,  in 

which  it  anastomoses  with  the  acromial  thoracic  and  upper  profimd* 

arteries. 
lb  dSbeto.         Braachet  are  given  from  it  to  the  head  of  the  hnmeruB  and  the 

shoulder  joint,  and  to  anastomoBC  with  the  anterior  circumflex  arteiy. 

It  supplies  branches  likewise  to  the  teres  minor,  the  long  head  of 

the  triceps,  and  the  integumenta. 
One  eiroom-      The  circumflex  nerve  (fig.  74, ')  leaves  the  aim-pit  with  the  poaterior 
flei  MTw ;    circumflex  artery  (p.  249),  and  benda  round  the  neck  o£  the  humems, 

*  View  of  the  miuclea  of  Hit  dorstmi  of  the  Bc&pala,  and  of  the  d 
vesaels  and  nerve,  (lllostrationgof  Dincctions.)  Mitt/itt: 
B.  Infra-ipinatus.  o.  Tern  minor.  D.  Tena  niajor.  >■  lAtuauniu  dOTtt. 
w.  Deltoid,  a.  Triceps  (long  head),  h.  Levator  aDgali  mpnlEe.  i.  Khom- 
boideoa  niiDor.  e.  Sbomboideos  major.  Arlma :  a.  Posterior  draunflez 
arter;.  (.  Branch  to  teres  mmor,  e.  DorttI  BcapnUr  bnwch  of  nbacifiiilar. 
Aertwi  -■    1.  Posterior  cironniflei,     2.  Its  c  '  -   .   .    .. 

Brandi  to  tbe  l«rei  minor  rnude. 
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beneath  the  deltoid  mascle  in  which  it  ends.  Many  and  large  hranches  ends  in 
enter  the  deltoid,  and  terminate  in  it ;  one  or  two  filaments  pierce  ^^^^^^  • 
the  fibres  and  become  cutaneous. 

Branches.  In  the  axilla  it  gives  an  articular  filament  to  the  under  bmnchet : 
part  of  the  shoulder-joint.    Behind  the  humerus  it  furnishes  an  offset  "^®^^^» 
to  the  teres  minor  (•),  which  has  a  reddish  gangliform  swelling  on  ^  **"*■» 
it.    And  at  the  edge  of  the  deltoid  it  gives  origin  to  the  cutaneous  cutaneoiu. 
nerve  (*)  before  noticed. 

The  INFRASPINATUS  MUSCLE  (fig.  74,  *)  occupies  the  infraspinal  J'**^*"*' 
part  of  the  scapula,  and  extends  to  the  head  of  the  humerus.    The  from 
muscle  arises  from  the  infraspinal  fossa,  except  at  three  spots,  viz.  fossa  of  that 
the  neck,  and  the  lower  angle  and  inferior  border  where  the  teres  "^"*  * 
muscles  are  attached  ;  it  arises  also  from  the  lower  side  of  the 
spinous  process,  and  from  the  special  fascia  covering  the  surface. 
Its  fibres  converge  to  a  tendon,  which  is  inserted  into  the  middle  insertion, 
impression  on  the  great  tuberosity  of  the  humerus,  and  joins  the 
tendons  of  the  supraspinatus  and  teres  minor. 

A  part  of  the  muscle  is  subcutaneous,  and  the  fibres  arising  from  partly 
the  spine  of  the  scapula  overlay  the  tendon :  the  upper  portion  is  Seitoid.  ^ 
concealed  by  the  deltoid,  and  the  lower  end,  by  the  latissimus 
doiw.    The  lower  border  is  parallel  to  the  teres  minor,  with  which  otiier  con- 
it  is  sometimes  united.    The  muscle  lies  on  the  scapula  and  the  "®^"®°*' 
Inunero-scapular  articulation,  but  between  it  and  the  joint  is  a  small 
biuva. 

Action.  With  the  humerus  hanging  it  acts  as  a  rotator  outwards  ;  U^e. 
snd  when  the  bone  is  raised  it  will  move  the  same  backwards  in 
concert  with  the  hinder  part  of  the  deltoid. 

The  TERES  MINOR  (fig.  74,  ^)  is  a  narrow  fleshy  slip,  which  is  often  T^^wv**^! 
onited  inseparably  with  the  preceding  muscle,  along  whose  lower  the  scapula, 
border  it  lies.    It  arises  on  the  dorsum  of  the  scapula  from  a  special 
surface  along  the  upper  two  thirds  of  the  inferior  costa  of  the  bone, 
^  from  the  investing  fascia ;  and  it  is  inserted  by  a  tendon  into  insertion, 
the  lowest  of  the  three  marks  on  the  great  tuberosity  of  the  humerus, 
*«  well  as  by  fleshy  fibres  into  the  humerus  below  that  spot — about 
in  inch  altogether. 

This  mascle  is  partly  covered  by  the  deltoid  ;  it  rests  on  the  long  Parts 
^«ad  of  the  triceps  and  the  shoulder  joint.    Underneath  it  the  dorsal  "^'^"* 
branch  of  the  subscapular  artery  turns. 

Action,  The  limb  hanging,  the  muscle  rotates  it  out  and  moves  it  Use  on  arm, 
b«(i ;  the  arm  being  raised  the  teres  depresses  the  humerus. 

In  climbing  it  supports  the  joint  like  the  preceding  scapular  on  Joint 
Muscles. 

The  TERES  MAJOR  muscle  (fig.  74,  ^)  is  extended  from  the  inferior  Teres  mi^jo 
•^e  of  the  scapula  to  the  humerus.    Its  origin  is  from  the  rough  Origin. 
^*<*Bal  surface  of  the  bone  at  the  inferior  angle  ;  from  the  inferior 
^^^  as  far  forwards  as  an  inch  from  the  long  head  of  the  triceps ; 
*^d  from  the  fascia  covering  the  teres  minor.     The  fibres  end  in  a 
^don  which  is  inserted  partly  into,  and  partly  behind  the  inner  Insertion. 
*dge  of  the  bicipital  groove  of  the  humerus. 
This  muscle  assists  in  forming  the  posterior  fold  of  the  axilla ;  ^^JJo^*^^ 
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and  is  situate  beneath  the  axillary  vessels  and  nerves  near  the 
humerus  (iig.  70).  At  its  origin  it  is  in  contact  with  the  latissimus 
dorsi.  The  upper  border  is  contiguous  to  the  subscapularis  muscle, 
and  the  lower  is  received  into  a  hollow  formed  by  the  fibres  of  the 
latissimus  dorsi.  At  the  humerus  the  tendon  of  the  muscle  is  one 
inch  and  a  half  to  two  inches  wide,  and  is  placed  behind  that  of 
the  latissimus  :  the  two  are  separated  above  by  a  bursa  ;  but  they 
are  united  below,  and  an  expansion  is  sent  from  them  to  the 
fascia  of  the  arm.  A  second  bursa  lies  between  the  tendon  and 
the  bone. 

Action,  If  the  limb  hangs  it  is  carried  back  behind  the  trunk,  and 
is  rotated  inwards  by  the  muscle.  The  humerus  being  raised,  the 
muscle  depresses  and  abducts  it. 

With  the  limb  fixed  by  the  hand  the  teres  will  cause  the  lower 
angle  of  the  scapula  to  move  forwards. 

Below  the  scapula  (inferior  costa),  where  the  teres  muscles  sepa- 
rate from  one  another,  is  a  triangular  interval,  which  is  bounded  in 
front  by  the  shaft  of  the  humerus,  and  above  and  below  by  the 
teres  muscles.  This  space  is  divided  into  two  by  the  long  head  of 
the  triceps.  Through  the  anterior  part,  which  is  of  a  quadrilateral 
shape,  the  posterior  circumflex  vessels  and  the  circumflex  nerve  pass  : 
and  opposite  the  posterior  triangular  space,  the  dorsal  branch  (c)  of 
the  subscapular  artery  bends  backwards. 

Dissection  (fig.  75).  In  order  that  the  acromion  process  may  be 
sawn  through  to  expose  the  snpraspinatus  muscle,  the  ligaments  of 
the  scapula  and  clavicle,  which  would  be  injured  by  such  a  pro- 
ceeding, should  be  next  dissected. 

A  ligament  (coraco-clavicular)  ascends  from  the  coracoid  process 
to  the  under  part  of  the  clavicle  :  on  removing  the  areolar  tissue  it 
will  be  seen  to  consist  of  two  parts,  anterior  and  posterior,  difEering^ 
in  size,  and  in  the  direction  of  the  fibres. 

A  capsular  ligament,  connecting  the  outer  end  of  the  clavide 
with  the  acromion,  will  be  recognised  by  taking  away  the  fibres  of 
the  trapezius  and  deltoid  muscles. 

Another  strong  band  (coraco-acromial)  passing  transveisely 
between  the  acromion  and  the  coracoid  process  ;  and  a  small  fasci- 
culus (posterior  proper  ligament),  placed  over  the  notch  in  the 
superior  costa,  are  then  to  be  defined. 

Ligaments  of  the  Clavicle  and  Scapula  (fig.  75).  The  oater 
end  of  the  clavicle  is  connected  to  the  scapula  by  a  distinct  joint 
with  the  acromion,  and  by  a  strong  ligament  (coraco-davicolar) 
between  it  and  the  coracoid  process. 

The  cora^O'Clavicular  ligament  consists  of  two  portions,  each 
having  a  different  direction  and  designation. 

The  posterior  piece  (*),  called  conoid  from  its  shape,  is  fixed  by 
its  apex  to  the  posterior  and  inner  part  of  the  coracoid  process ; 
and  by  its  base  to  the  tubercle  and  the  contiguous  under  surface 
of  the  clavicle,  at  the  junction  of  the  outer  with  the  middle  tlmd 
of  the  bone. 

The  anterior  part  (^,  trapezoid  liffommtf  is  larger  than  tlie  ooiioid 
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piece  :  it  ia  connected  inferiorlj  to  the  inner  border  of  the  carftcoid 
process  along  the  hinder  half  ;  and  superiorly  to  the  line  on  the 
under  snrface  of  the  clavicle  which  extends  outwards  from  the 
tabercle  hefore  mentioned.  The  two  pieces  of  the  ligament  are  in 
^ipontion  posteriorly,  but  are  separated  by  an  interval  in  front. 

Uu.  Both  pieces  of  the  ligament  support  the  scapula  in  a  state  UHotlisi- 
of  rest.    Hey  serve  also  to  restrain  the  rotatory  movements  of  "™''' 

Fig.    76.- 


tliat  bone  ;  thus  when  the  acromion  is  rotated  down,  the  motion  is 
diecked  by  the  trapezoid  band  ;  and  when  upwards,  by  the  conoid 
pieoe. 

Aetvmio-elavieular  articulatioa.     The   articular  eurfacea    of   the  Joint  «ltU 
tUficle  and  acromion  process  of  the  scapula  are  connected  together  "'^ 

by  a  eaptale  formed  of  strong   fibres.    Some   of  the    fibres   are  coikdIi. 
thicker  above  and  below,  and  are  considered  to  conBtitute  a  ttiperior 
ttid  an  inferior  ligament. 

An  interartiatlar  fibro-cartHage  generally  eziatB  at  the  upper  part  Flbrn-euti- 
of  the  joint ;    but  Bometimes  it  forma    a    complete   interarticular  ^"' 
•eptom.    If  the  £bro -cartilage  is  perfect,  there  are  two  tynotiini*'^*P"'^'^ 
Montninet  present  in  the  joint ;  if  it  is  imperfect,  there  is  only  one. ""' 
Hu  joint  should  be  opened  to  see  the  cartilage  and  the  synovial 
■Kmbrane. 

XtnemenU.  In  this  artjcnlation  there  are  limited  fore  and  back,  iioTOMnti 
Ud  up  and  down  movements  of  the  scapula. 

Besides,  thero   is  a  gliding  movement  of  the  acromion  on  the  b>  rotatloD 
*«vicle  in  rotation  of  the  scapula.    For  instance,  when  the  aero-     **'S™*- 
^oq  is  depressed,  its  articular  surface  moves  from  above  down  at 
™^  tan  part  of  the  joint,  and  from  below  up  at  the  back.    When 

,  *  Ugunenta  of  the  claTicls  and  scapnla,  and  of  the  Bhonlder  joint  (altered 
?''*'>  Bonrguy  and  Jacob).  1.  Conoid  ligament.  3.  Trapezoid  ligamoBt. 
J:  Aalerim'  ligameDt  of  the  aeapal*.  i.  Fostorior  tcapuUr  Ugunent.  6. 
2^«nlc  of  the  ahoiildeT  joint.  S.  Tendon  of  tbe  long  hsadMF  the  biceps 
^**riiig   the  joint.      7.  Tendon  of   the  mbKapnlaiis  muscle.     8.  Ooneo- 
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the  acromion  is  elevated  the  surface  moves  in  exactly  the  opposite 
way. 

Scapular  Ligaments.  The  special  ligaments  of  the  scapula  are 
two  in  number,  anterior  and  posterior,  and  extend  from  one  point 
of  the  bone  to  another. 

The  posterior  ligament  (^)  is  a  narrow  fasciculus  of  fibres 
stretching  across  the  notch  in  the  upper  costa  of  the  scapula.  By 
one  end  it  is  attached  to  the  base  of  the  coracoid  process,  and  by 
the  other  to  the  costa  behind  the  notch.  It  converts  the  notch  into 
a  foramen,  through  which  the  suprascapular  nerve  passes. 

The  anterior  or  coraco- acromial  ligament  (')  is  triangular  inform, 
and  extends  transversely  between  the  acromion  and  the  coracoid 
process.  Externally  it  is  inserted  by  its  point  or  apex  into  the  tip 
of  the  acromion ;  and  internally,  where  it  is  much  wider,  it  is 
attached  to  all  the  outer  border  of  the  coracoid  process,  reaching 
backwards  to  the  capsule  of  the  shoulder  joint.  The  ligament 
consists  usually  of  two  thickened  bands,  anterior  and  posterior,  with 
a  thin  intervening  part.  It  forms  part  of  an  arch  above  the 
shoulder  joint,  which  stops  the  ascent  of  the  head  of  the  humerus. 

Dissection.  To  lay  bare  the  supraspinatus  muscle,  the  acromion 
process  is  to  be  sawn  through,  and  to  be  turned  aside  with  the 
outer  end  of  the  clavicle  ;  but  in  a  repetition  of  the  dissection  of 
the  upper  limb,  the  bone  may  be  left  uncut  for  the  purpose  of 
seeing  the  use  of  the  coraco-acromial  arch.  A  strong  fascia  covers 
the  surface  of  the  muscle ;  this  is  to  be  taken  away  after  it  ha» 
been  observed. 

The  supraspinatus  muscle  (fig.  74,  ^)  has  the  same  form  as  the 
hollow  of  the  bone  it  fills.  It  arises  from  the  surface  of  the  sfipra* 
spinal  fossa  of  the  scapula,  except  from  the  cervical  part ;  from 
the  upper  side  of  the  spine  of  the  bone ;  and  from  the  fascia 
covering  the  surface.  Its  fibres  end  in  a  tendon,  which  crosses 
over  the  shoulder  joint,  and  is  inserted  into  the  upper  impression 
on  the  great  tuberosity  of  the  humerus. 

The  muscle  is  concealed  by  the  trapezius  and  the  acromion 
process  ;  and  it  rests  upon  the  scapula,  the  shoulder  joint,  and  the 
suprascapular  vessels  and  nerve.  Its  tendon  joins  that  of  the 
infraspinatus  at  the  attachment  to  the  humerus. 

Action,  It  comes  into  use  with  the  deltoid  in  raising  the  limb, 
and  supporting  the  joint.  • 

Dissection  (fig.  79).  The  vessels  and  nerves  on  the  dorsum  of  the 
scapula  can  be  traced  by  detaching  from  behind  forwards  the  supra 
and  infraspinatus  muscles,  so  as  to  leave  a  thin  layer  of  the  fleshy 
fibres  with  the  ramifying  blood-vessels  on  the  surface  of  the  bone. 
In  the  supraspinal  fossa  are  the  suprascapular  vessels  and  nerve, 
which  are  to  be  followed  beneath  the  acromion  to  the  infraspinal 
fossa  ;  and  entering  the  infraspinal  fossa,  beneath  the  teres  minor 
muscle,  is  the  dorsal  branch  of  the  subscapular  artery.  The  anas- 
tomosis between  those  vessels  should  be  pursued  in  the  fleshy 
fibres  and  cleaned. 

The   suprascapular  artery  (a)  is   derived  from  the   subclavian 
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tnmk,  and  is  one  of   the  branches  of  the   thyroid   axis  (p.  70).  scapular 
After  a  short  course  in  the  neck  it  passes  over  the  ligament  at  the  ^'^ 
superior  costa,  and  crossing  beneath  the  supraspinatus  muscle,  ends  ends  in 
in  the  infraspinal  fossa,  where  it  gives  ofbets  to  the  infraspinatus  tSj*JSd** 
muscle  and  the  scapula,  and  anastomoses  with  the  dorsal  branch  of 
the  subscapular,  and  the  posterior  scapular  of  the  subclavian  (p.  70). 

Beneath  the  supraspinatus  it  furnishes  a  suprtigpinal  branch  for  gtyes  a 
the  supply  of  the  muscle,  the  bone,  and  the  shoulder  joint.  tnm^^ 

The  companion  vein  of  the  suprascapular  artery  joins  the  external  vein. 
jugular  vein. 

The  9upra8capular  nerve  (^)  is  a  branch  of  the  brachial  plexus  Sapnscapa- 
(p.  73).  When  it  reaches  the  costa  of  the  scapula,  it  enters  the  supra-      °crve, 
i|nnal  fossa  beneath  the  posterior  special  ligament.    Li  the  fossa  it 
applies  two  branches  to  the  supraspinatus  ;  and  it  is  continued  be-  branches. 
limeath  a  fibrous  band  to  the  infraspinatus  muscle,  in  which  it  ends. 

The  nerve  gives  some  articular  filaments  to  the  shoulder  joint,  Articular 
ttd  other  offsets  to  the  scapula. 

The  posterior  scapular  artery  runs  along  the  base  of  the  scapula  Posterior 
beteath  the  rhomboid  muscles,  furnishing  offsets  to  them  and  the  ^^ttry. 
mfaces  of  the  bone.    It  is  more  fuUy  noticed  with  the  dissection 
of  the  Back  (p.  387). 

Ihe  dorsal  branch  of  the  subscapular  artery  (&,  p.  248)  turns  Dorsal 
below  the  inferior  costa  of  the  scapula,  opposite  the  posterior  of  gSSoipular 
the  two  spaces  between  the  teres  muscles.    Entering  the  infra-  artery. 
spioal  fossa  beneath  the  teres  minor,  it  supplies  that  muscle  and 
the  infraspinatus,  and  conmiunicates  with  the  suprascapular  artery. 
Thu  vessel  sends  a  branch  along  the  dorsum  of  the  scapula  between 
theWes  muscles,  towards  the  inferior  angle  of  the  bone. 


Section  III. 

THE  FRONT  OF  THE  ARM. 

Position.  For  the  dissection  of  the  superficial  vessels  and  nerves  Position 
^  the  front  of  the  arm  the  limb  should  lie  flat  on  the  table,  with 
^  front  uppermost. 

^>issection.  The  skin  is  to  be  raised  from  the  fore  and  hinder  sur-  J^^^j^^'^^^ 
^^s  of  the  arm  and  elbow  joint.    To  reflect  it,  make  one  incision  JjSSf 
•'^Hg  the  centre  of  the  limb  as  far  as  two  inches  below  the  elbow  ; 
**^  at  the  termination,  a  second  cut  half  round  the  forearm.    Strip 
'^^^  the  skin  from  the  limb  as  low  as  the  transverse  incision,  so 
*^^t  the  fat  which  contains  the  cutaneous  vessels  and  nerves  may 
^  denuded.   Between  the  skin  and  the  prominence  of  the  olecranon 
^ursa  may  be  seen. 

Ihe  cutaneous  veins  (fig.  76)  may  be  sought  first  in  the  fat:  seek  super- 
^^y  are  very  numerous  below  the  bend  of  the  elbow,  as  they  issue  ^^^  ^®"^ 
^^m  beneath  the  integument.    One  n  the  centre  of  the  forearm  is 
^•^^e  median  vein,  which  bifurcates  rather  below  the  elbow.  External 
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to  this  is  a  small  vein  (radial)  ;  and  internal  to  it  are  the  anterior 
and  posterior  ulnar  veins,  occupying  the  front  and  back  of  the 
forearm.  At  the  elbow  these  veins  are  united  into  two  ;  one  (baailic) 
is  to  be  followed  along  the  inner  side,  and  the  other  (cephalic) 
along  the  outer  side  of  the  arm. 

The  cutaneous  nerves  may  be  next  traced  out.  Where  they  per- 
forate the  deep  fascia  they  lie  beneath  the  fat ;  and  this  layer  must 
be  scraped  through  to  find  them. 

On  the  outer  side  of  the  arm,  about  its  middle,  two  external 
cutaneous  branches  of  the  musculo-spiral  are  to  be  sought.  In  the 
outer  bicipital  groove,  in  front  of  the  elbow  or  rather  Below  .11,  the 
cutaneous  part  of  the  musculo-cutaneous  nerve  will  be  recognised. 

On  the  inner  part  of  the  limb  the  nerves  to  the  surface  are  men 
numerous.  Taldng  the  basilic  vein  as  a  guide,  the  intemfi  cniM 
neous  nerve  of  the  forearm  will  be  found  by  its  side,  al^ut  tie 
middle  of  the  arm ;  and  rather  external  to  this  nerve  is  a  smdl 
cutaneous  ofEset  from  it,  which  pierces  the  fascia  higher  up.  Scnfe 
through  the  fat  behind  the  internal  cutaneous,  in  the  lower  third  of 
the  arm,  for  the  small  nerve  of  Wrisberg ;  and  in  the  ,upper  thM, 
follow  the  small  nerves  which  have  been  already  met  with  in  the 
dissection  of  the  axilla,  viz.,  the  intercosto-humeral,  and  the  intenal 
cutaneous  of  the  musculo-spiral. 

Superficial  fascia.  The  subcutaneous  fatty  layer  forms  a  con- 
tinuous investment  for  the  limb,  but  it  is  thicker  in  front  of  the 
elbow  than  in  the  other  pai-ts  of  the  arm.  In  that  spot  it  enclneB 
the  superficial  vessels  and  lymphatics. 

CuTAKEOUS  Veins.  The  position  and  the  connections  of  the  suier- 
ficial  veins  in  front  of  the  elbow  are  to  be  attentively  noted  by)iie 
dissector,  because  the  operation  of  venesection  is  practised  in  sne 
of  them. 

The  median  vein  of  the  forearm  (fig.  76,^)  divides  into  two 
branches,  internal  and  external,  rather  below  the  bend  of  the  elboir  ; 
and  at  its  point  of  division  it  is  joined  by  an  ofEset  from  a  deep  ven. 
The  internal  branch  (median  basilic)  crosses  to  the  inner  border  of 
the  biceps,  and  unites  with  the  ulnar  veins  (°)  to  form  the  basJic 
vein  of  the  inner  side  of  the  arm.  The  external  branch  (medjui 
cephalic)  is  usually  longer  than  the  other,  and  by  its  junction  with 
the  radial  vein  (J)  gives  rise  to  the  cephalic  vein  of  the  arm. 

The  connections  of  the  two  veins  into  which  the  median  bifur- 
cates are  described  below: — 

The  median  cephalic  vein  (fig.  76)  is  directed  obliquely,  and  Um 
over  the  hollow  between  the  biceps  and  the  outer  mass  of  musclea 
of  the  forearm.  Beneath  it  is  the  trunk  of  the  musculo-cutaneouB 
nerve  ;  and  over  it  some  small  ofEsets  from  that  nerve  are  directed. 
This  vein  is  altogether  removed  from  the  brachial  artery,  and  is 
generally  smaller  than  the  median  basilic  vein.  If  opened  with  a 
lancet  it  does  not  generally  yield  much  blood,  in  conse<]^uence  of 
its  position  in  a  hollow  between  museles  rendering  compfesaion  of 
it  very  uncertain  and  diflScult. 

The  midian  basilic  vein  (fig.  76,^)  is  more  horizontal  in  direction 


CnTANEOUS   VEINS  AND   MEEVES. 

thin  the  pieceding,  uad  croBsea  the  brachial  artery.     It  is  larger  m 
tliaii  the  corresponding  vein  of  the  outer  side  of  the  arm,  and  ia  ^^ 
finnlj  supported  by  the  underlying  foacia, — the  aponeurosis  of  the 
mn,  strenglhened    by  fibres  from  the   biceps  tendon,  inter\'ening 
IwtweeD   it  ftnd   the  brachial  vessels.     Branches   of  the    intern^ 
nttDeouB  nerre  lie  beneath  it,  and  aome 
t*ig«  of  the  aame  nerve  are  placed  over  it 
The  median  basilic  is  the  vein  on  which 
tlie  operation   of    blood- letting    is   &>ra- 
nwnly  performed.     It  is  selected  in  con- 
Mqaone  of  ita  nsnally  larger  size,  and 
man  superficial  position,  and  of  the  ease 
Witli  wUch  it  may  be  compressed  ;  but 
ttm  ik  close  proximity  to  the  brachial 
TCMlsj^e  spot  to  be  opened  sliould  not 
be  .immediately  over  the   trunk  of  the 

Ihe  batUic  v<fn  (fig.  76,*),  commencing 
H  before  said,  ascends  near  the  inner 
twrier  of  the  biceps  muscle  to  the  middle 
of  the  arm,  vhere  it  passes  beneath  the 
dMp  fascia,  and  is  continuous  with  the 
.ttillaty  vein.  In  this  course  it  lies  to  the 
iw«r  side  of  the  brachial  artery. 

Kie  cephalit  vein  (fig.  76,  '),  is  derived  c 

™efly  from  the  external  branch  of  the  median,  for  the  radial  vein  '^^ 
n  oftentimes  very  small  :  it  is  continued  to  thcshouldcr  along  the 
wtaidde  of  the  biceps,  and  sinks  between  the  deltoid  and  pectoral 
niMcles,  near  the  clavicle,  to  open  into  the  axillary  vein. 

The  taperfieial  li/mphatici  of  the  arm  lie  for  ttie  most  part  along  ax 
tbt  builic  vein,  and  enter  into  the  glands  of  the  axilla.     A  few  *' 
^phatica  accompany  the  cephalic  vein,  and  end  as  the  others  in 
t^  tnllkry  glands. 

One  or  more  superficial  lymphatic  glands  are  commonly  found  G. 
M*i  the  inner  condyle  of  the  humerus. 

CcnNEODS  Nebves.  The  superficial  nerves  of  the  arm  appear  on  Ti 
thft  inner  and  outer  sides,  and  spread  so  as  to  cover  the  surface  of 
^  Hmb.  With  one  exception  (intercosto-humeral)  all  are  derived 
^BD  the  brachial  plexaa,  either  as  distinct  branches,  or  as  offsets 
•f  other  nerves.  On  the  outer  side  of  the  limb  are  branches  of 
'■''  DinBCuIo-Bpiral  and  musculo-cutaneous  nerves.  On  the  inner 
™B  tie  two  internal  cutaneous  nerves,  large  and  small,  (from  the 
PWUg,)  a  third  internal  cutaneous  tzonx  the  musculo- spiral,  and 
"w  iatercoBto-bomeral  nerve. 


Catuenu  veitu  Hid  nerres  at  the  bend  of  tbe  elboT.  (Quain's  "Arteriee.") 
7~'-  Kalian  bwilic  veiD.  2.  Median  vein  of  the  forearm  bifunating.  3. 
^loior  ilu^  Teins.  i.  CephaJic  -Mn  formed  b;  ladial  from  behind  and 
!*■  BWilun  cephalic  in  front.  The  mnsculo-cutaneoDB  nen-e  ie  bj  the  aide  of 
~^;  Beailic  Tdn,  witli  the  large  internal  entiDeous  nerre  b;  ita  lidfc  6. 
^™*1  utoT,  wiUi  its  companion  veiiu  (one  cut).     7,  Kadial  Tein. 
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External  cutaneous  Nerves.  The  external  cutaneous  branches  of 
the  musculo-spiral  nerve  are  two  in  number,  and  appear  at  the  outer 
side  of  the  limb  about  the  middle.  The  upper  small  one  turns 
forwards  with  the  cephalic  vein,  and  reaches  the  front  of  the  elbow, 
supplying  the  anterior  part  of  the  arm.  The  Unoer  and  larger 
pierces  the  fascia  somewhat  farther  down,  and  after  supplying  some 
cutaneous  filaments,  is  continued  to  the  forearm. 

The  cutaneous  part  of  the  musculo-cutaneotis  nerve  pierces  the 
fascia  in  front  of  the  elbow  ;  it  lies  beneath  the  median  cephalic 
vein,  and  divides  into  branches  for  the  forearm. 

Internal  cutaneous  Nerves.  The  larger  internal  cutaneous  nerve 
perforates  the  fascia  in  two  pieces,  or  as  one  trunk  that  divides 
almost  directly  into  two  : — Its  external  branch  passes  beneath  the 
median  basilic  vein  to  the  front  of  the  forearm ;  and  the.  intenMl 
winds  over  the  inner  condyle  of  the  humerus  to  the  back  of  the 
forearm. 

A  cutaneous  offset  of  the  nerve  pierces  the  fascia  near  the  azillai 
and  reaches  as  far,  or  nearly  as  far  as  the  elbow  :  it  supplies  the 
integuments  over  the  inner  part  of  the  biceps  muscle. 

The  small  internal  cutaiieous  nerve  (Wrisberg)  appears  below  the 
preceding,  and  extends  to  the  interval  between  the  olecranon  and 
the  inner  condyle  of  the  humerus,  where  it  ends  in  filaments  ovot 
the  back  of  the  olecranon.  The  nerve  gives  ofEsets  to  the  lower 
third  of  the  arm  on  the  inner  and  posterior  surfaces,  and  joins 
above  the  elbow  the  inner  branch  of  the  larger  internal  cutaneous 
nerve. 

The  internal  cutaneous  branch  of  the  musculo-spiral  nerve, 
becoming  subcutaneous  in  the  upper  third,  winds  to  the  back  of 
the  arm,  and  reaches  nearly  as  far  as  the  olecranon. 

The  intercostO'humeral  branch  of  the  second  intercostal  nerve 
(p.  238),  perforates  the  fascia  near  the  axilla,  and  ramifies  in  the 
inner  side  and  posterior  surface  of  the  arm  in  the  upper  half.  But 
the  size  and  distribution  of  the  nerve  will  depend  upon  the^evelop- 
ment  of  the  small  internal  cutaneous  and  the  offset  of  the 
musculo-spiral. 

The  aponeurosis  of  the  arm  is  a  white  shining  membrane  which 
surrounds  the  limb,  and  sends  inwards  processes  between  the 
muscles.  Over  the  biceps  muscle  it  is  thinner  than  elsewhere.  At 
certain  points  it  receives  accessory  fibres  from  the  subjacent 
tendons  : — thus  in  front  of  the  elbow  an  offset  from  the  tendon  of 
the  biceps  joins  it ;  and  near  the  axilla  the  tendons  of  the  pectoralis 
major,  latissimus  dorsi,  and  teres,  send  prolongations  to  it. 

At  the  upper  part  of  the  limb  the  fascia  is  continuous  with  that 
of  the  axilla,  and  is  prolonged  over  the  deltoid  and  pectoral  muscles 
to  the  scapula,  clavicle,  and  chest.  Inferiorly  it  is  continued  to 
the  forearm,  and  is  connected  to  the  prominences  of  bone  aiound 
the  elbow  joint,  especially  to  the  condyloid  ridges  of  the  humerus, 
so  as  to  give  rise  to  the  intermuscular  septa  of  the  arm. 

Directions,  As  the  back  of  the  arm  will  not  be  dissected  now,  ihe 
skin  may  be  replaced  on  it  until  the  front  has  been  ei:ainined« 
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And  to  keep  in  place  the  vessels  and  nerves  at  the  upper  part 
of  the  limb,  these  should  be  tied  together  with  string  in  their 
mtnral  position  to  one  another,  and  fastened  to  the  coracoid 
pn)ce88. 

Pontion,  The  limb  is  still  to  lie  on  the  back,  but  the  scapula  is  J^f**''°  ®' 
to  be  raised  by  means  of  a  small  block  ;  and  the  bladebone  is  to 
be  fixed  in  such  a  position  as  to  render  tense  the  muscles.    The 
nmer  surface  of  the  arm  is  to  be  placed  towards  the  dissector. 

Dissection,  The  aponeurosis  is  to  be  reflected  from  the  front  of  iMsaection 
tiie  arm  by  an  incision  along  the  centre,  like  that  through  the 
integmnents  ;  and  it  is  to  be  removed  on  the  outer  side  as  far  as 
the  outer  condyloid  ridge  of  the  humerus,  but  on  the  inner  side 
nther  farther  back  than  the  corresponding  line,  so  as  to  lay  bare 
ptrt  of  the  triceps  muscle.  In  raising  the  fascia  the  knife  must  be  and  vessels, 
carried  in  the  direction  of  the  fibres  of  the  biceps  muscle  ;  and  to 
jneyent  the  displacement  of  the  brachial  arteTy  and  its  nerves, 
fitfteQ  them  here  and  there  with  stitches. 

hi  front  of  the  elbow  is  a  hollow  containing  the  brachial  vessels :  and  elbow 
the  artery  should  be  followed  into  it,  to  show  its  ending  in  the   ^    ^* 
ndial  and  ulnar  trunks. 

Muscles  on  the  Front  of  the  Arm.  There  are  only  three  Position  of 
nnacles  on  the  front  of  the  arm.  The  one  along  the  centre  of  the  ^  tS^? 
Hmb  is  the  biceps ;  and  that  along  its  inner  side,  reaching  about 
half  way  down,  is  the  coraco-brachialis.  The  brachialis  anticus  lies 
be&eath  the  biceps.  Some  muscles  of  the  forearm  are  connected  to 
the  inner  and  outer  condyles  of  the  humerus,  and  to  the  ridge  above 
the  outer  condyle. 

The  BICEPS  MUSCLE  (fig.  78,  ^)  forms  the  prominence  observable  Bicep#t«8 
CD  the  front  of  the  arm.    It  is  wider  at  the  middle  than  at  either  f  ^^^^  *J*^ 
cod ;  and  the  upper  end  consists  of  two  tendinous  pieces  of  dif- 
fmmi  lengths,  which  are  attached  to  the  scapula.    The  short  head  Origin  fh>ni 
writes  from  the  apex  of  the  coracoid  process  in  common  with  the       *^^"  * 
eoraco-bracliialis  muscle  (fig.  73)  ;  and  the  long  head  is  attached  to 
the  upper  part  of  the  glenoid  cavity  of  the  scapula,  within  the 
ttpsole  of  the  shoulder  joint  (fig.  89).    Muscular  fibres  spring  from 
etch  tendinous  head,  and  blend  about  the  middle  of  the  arm  in  a 
fleahy  belly,  which  is  somewhat  flattened  from  before  back.    In-  insertion 
teorly  the  biceps  ends  in  a  tendon,  and  is  inserted  into  the  tubercle  ^^^  radius. 
of  the  radius. 

The  muscle  is  superficial  except  at  the  extremities.    At  the  upper  prts  corer- 
P*rt  it  is  concealed  by  the  pectoralis  major  and  deltoid  muscles  ;    ^ 
•^  at  the  lower  end  the  tendon  dips  into  the  hollow  in  front  of 
t«e  elbow,  having  previously  g^ven  an  offset  to  the  fascia  of  the 
*DL    Beneath  the  biceps  are  the  brachialis  anticus  muscle,  the  »nd  beneath 
jQnaculo-cutaneous  nerve,  and  the  upper  part  of  the  humerus.    Its 
^^r  border  is  the  guide  to  the  brachial  artery  below  the  middle  of  la  guide  to 
toe  humerus,  but  above  that  spot  the  coraco-brachialis  muscle  inter-  ^*^  "tery. 
^•oee  between  them.    The  connection  of  the  long  head  of  the 
"<*p8  with  the  shoulder  joint,  and  the  insertion  of  the  muscle  into 
t«e  radius,  will  be  afterwards  learnt. 
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Action.  It  bends  the  elbow-joint,  and  acts  powerfully  in  supi- 
nating  the  radius.  When  the  body  is  hanging  by  the  hands  it  will 
apply  the  scapula  firmly  to  the  humerus,  and  will  assist  in  raising 
the  trunk. 

With  the  arm  hanging  and  the  radius  fixed,  the  long  head  will 
assist  the  abductors  in  removing  the  limb  from  the  thorax ;  and  after 
the  limb  is  abducted,  the  short  head  will  aid  in  restoring  it  to  tl^e 
pendent  position. 

The  coRAOO-BRACHiALis  (fig.  73,  ^*)  is  roundish  in  form,  and  is 
named  from  its  attachments.  Its  origin  is  fieshy  from  the  tip  of 
the  coracoid  process,  and  from  the  tendinous  short  head  of  the  biceps. 
Its  fibres  become  tendinous,  and  are  inserted,  below  the  level  of  the 
deltoid  muscle,  into  the  ridge  on  the  inner  side  of  the  humerus: 
from  the  insertion  an  aponeurotic  slip  is  continued  upwards  to  tiie 
head  of  the  humerus,  and  is  joined  by  fleshy  fibres. 

Part  of  the  muscle  is  beneath  tlie  pectoralis  major  (fig.  78),  and 
forms  a  prominence  in  the  axilla  ;  but  the  rest  is  superficial,  except 
at  the  insertion  where  it  is  covered  by  the  brachial  vessels  and  the 
median  ner\'e.  The  coraco-brachialis  conceals  the  subscapular  muscle, 
the  anterior  circumflex  vessels,  and  the  tendons  of  the  latissimus  and 
teres.  Along  the  inner  border  are  the  large  artery  and  nerves  of  the 
limb.     Perforating  it  is  the  musculo-cutaneous  nerve. 

Action.  The  hanging  limb  is  abducted  to  the  thorax  by  this 
muscle  ;  and  the  action  is  greater  in  proportion  as  the  humerus  is 
removed  from  the  trunk. 

The  humerus  bemg  fixed,  the  nmsclc  will  bring  down  the  scapula, 
and  assist  in  keeping  the  articular  surfaces  of  the  shoulder  joint  in 
apposition. 

Tlie  BRACHIAL  ARTERY  (fig.  77,  *)  is  a  continuation  of  the  axillary 
trunk,  and  supplies  vessels  to  the  upper  limb.  It  begins  at  thw 
lower  border  of  the  teres  major  muscle,  and  terminates  rather  below 
the  bend  of  the  elbow,  or  "opposite  the  neck  of  the  radius"  (Quain), 
in  two  branches — radial  and  ulnar,  for  the  forearm. 

In  the  upper  part  of  its  course,  the  vessel  is  internal  to  the 
humerus,  but  afterwards  in  front  of  that  bone  ;  and  its  situation  is 
indicated  by  the  surface  depression  along  the  inner  border  of  the 
biceps  and  coraco-brachialis  muscles. 

In  all  its  extent  the  brachial  artery  is  superficial,  being  covered 
by  the  integuments  and  the  deep  fascia ;  but  at  the  bend  of  tbe 
elbow  it  becomes  deeper,  and  is  crossed  by  the  prolongation  from 
the  tendon  of  the  biceps.  Posteriorly  the  artery  has  the  following 
muscular  connections  (fig.  78)  : — Whilst  it  is  inside  the  humerus  it 
is  placed  over  the  long  head  of  the  triceps,  f,  for  two  inches,  but 
separated  partly  by  the  musculo-spiral  nerve  and  prof imda  vessels ; 
and  over  the  inner  head,  g,  of  the  same  muscle  for  about  an  inch 
and  a  half.  But  when  the  vessel  turns  to  the  front  of  the  bone,  it 
lies  on  the  insertion  of  the  coraco-brachialis,  c,  and  on  the  brachialis 
anticus,  H.  To  the  outer  side  are  laid  the  coraco-brachialis  and  biceps 
muscles,  c,  and  B,  the  latter  overlapping  it. 

Veins.  Venae  comites  lie  on  the  sides  of  the  artery  (fig.  78,  d)^ 


BBACHIAL  ABTERT.  it 

cnrarctiiig  it  with  branches,  and  tbe  uodian  baailic  vein  crosses  over 
it  ftt  the  elbow.  The  bamlic  vein  is  near,  and  inside  the  artery  above, 
bnt  is  superficial  to  the  fascia  in  the  lower  half  of  the  arm. 

The  MTTM  in  relation  with  tlia  arteiy  are  the  following  ; — The  »nclwitli 
internal  cutaneoaa  C)  riiirm.ni>. 


is  in  contact  with  the 
TMsel  until  it  perfo- 
rates the  fascift  about 
the  middle  of  the  arm. 
Tba  nhiar  nerve  (*)  lies 


Fig.  77." 


ofthecc 


tbo 


0 -brachial  is 
noacle  ;  and  the  mua- 
cukhspiral  (fig.  69, ') 
is  behind  for  a  dis- 
tniee  of  two  inches. 
Tht  median  nervo  (') 
li  close  to  the  vessel 
thrDD^out,  bnt  alters 
ill  position  in  this 
way : — as  low  as  the 
iasertion  of  the  coraco- 
brachialia  it  ia  placed 
n  tlie  outer  side,  but 
it  then  crosses  ob- 
EqiKly  either  over  or 
ntder  the  arteiy,  and 
becomes  internal  about 
tiro  inches  above  the 
elbow  joint. 

AMlwrifMi    M   poti- 

■  liM.  The  bnchial  trunk 
Mf  laaTB  the  inaer  boidar 
tf  Iha  bicepi  id  the  lover 
Ut  «i  Hh)  una,  and  coune 
ikof  the  intermiucular 
-Ham,  with  or  withoat 
tta  BadiAU  Dene,  la  the 
h*v  cotidf  le  of  the  ha- 
atnt.  At  this  ipot  Iha 
««1  k  directed  to  its 
■tturjr  position  in  Iront 
*  Ub  elbow,  uthu 
■n*^  Of  beneath  the  fibres  ot  the  pronator  tcreti,  which  baa  then  a  wide 


AxilUirand  bnchial  artehei  and  their  bmnchee.  (Quain's  "Arteries.") 
^\-  AsillaiT  artuy  aod  branchea  :  the  imall  branch  ftbore  the  fignrs  ii  the 
f'l^Mt  tkonde,  and  the  larger  branch  close  below,  tbe  acrDmtal  thoracic.  2. 
*^tboneic  bnoch.  3.  Sabucajialar  branch.  4.  brachial  orlerr  and  branchea. 
r^^FBior  pnfonda  branch.  S,  Inferior  protonda  branch.  7.  Anaatomotic 
***^  8.  Keeps  mnicle.  9.  Tricepa  miucle.  The  median  and  ulnar  nerra 
^  Ihwit  in  the  am  ;  the  median  ii  doea  to  the  bnchial  arteij. 
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muscular 
'Veiiiig.J 


origin.     In  this  nnosnal  conrse  the  artery  lies  behind  a  projeeting  bony  point 
of  the  humerus. 

Muscular  covering.  In  some  bodies  the  humeral  arteiy  is  coTered  by  an 
additional  slip  of  origin  of  the  biceps,  or  of  the  brachialis  anticns  muade. 
And  sometimes  a  slip  of  the  brachialis  may  conceal,  in  cases  of  high  origin  of 
the  radial,  the  remainder  of  the  arterial  trunk  continuing  to  the  forearm. 


Its  branches 
are 


muscular; 


fluperlor 
profunda, 


inferior 
profunda. 


nutrient  of 
the  bone. 


And  anas> 
tomotic. 


Branches  spring  both  externally  and  internally  from  the  brachial 
artery  (fig.  77).  Those  on  the  outer  side,  muscular^  supply  the 
coraco-brachialis,  biceps,  and  brachialis  anticus  ;  those  on  the  inner 
side  are  named  superior,  and  inferior  profunda,  nutritious,  and 
anastomotic. 

The  superior  profunda  branch  (')  is  larger  than  the  others,  and 
leaves  the  artery  near  the  lower  border  of  the  teres  major  ;  it  winds 
backwards  with  the  musculo-spiral  nerve  to  the  triceps  muscle,  and 
will  be  dissected  with  the  back  of  the  arm  (p.  273). 

The  inferior  profunda  branch  (')  arises  opposite  the  coraco- 
brachialis  muscle,  and  accompanies  the  ulnar  nerve  to  the  interval 
between  the  olecranon  and  the  inner  condyle  of  the  humems. 
There  it  anastomoses  with  the  posterior  ulnar  recurrent  and  anasto- 
motic branches,  and  supplies  the  triceps.  It  arises  often  in  common 
with  the  superior  profunda  artery. 

A  nutritious  artery  of  the  bone  shaft  begins  near  the  preceding^ 
branch,  and  enters  the  large  aperture  about  the  middle  of  the  humerus; 
it  is  distributed  to  the  osseous  and  medullary  substance. 

The  anastomotic  branch  (J)  arises  one  or  two  inches  above  the 
elbow,  and  courses  inwards  through  the  intermuscular  septum  to 
the  hollow  between  the  olecranon  and  the  inner  condyle  of  the 
humerus.  Here  the  artery  inosculates  with  the  inferior  profunda 
and  posterior  ulnar  recurrent  branches,  and  gives  twigs  to  the 
triceps  muscle :  one  of  the  offsets  forms  an  arch  across  the  back 
of  the  humerus  with  a  branch  of  the  superior  profunda. 

In  front  of  the  elbow  joint  the  anastomotic  branch  sends  an 
offset  to  the  pronator  teres  muscle  ;  this  joins  the  anterior  ulnar 
recurrent  branch. 

Vasa  aberrantia.  Occasionally  long  slender  vessels  connect  the 

brachial  or  the  axillary  trunk  with  the  radial  artery  :  this  accessoiy 

vessel  very  rarely  ends  in  the  ulnar  artery. 

Veins  end  in     The  BRACHIAL  VEINS  (fig.  78,  d)  accompany  the  artery,  one  on 

e  axillary,  ^^^j^  ^.^^^  ^^^  j^^^^  branches  of  communication  across  that  vessel ; 

they  receive  contributing  veins  corresponding  with  the  branches  of 
the  arteries.  Superiorly  they  unite  into  one,  which  joins  the  axillaiy 
vein  near  the  subscapular  muscle. 

Nebves  op  the  Arm  (fig.  78).  The  nerves  on  the  front  of  the 
arm  are  derived  from  the  terminal  cords  of  the  brachial  plexus. 
Few  of  them  furnish  offsets  above  the  elbow,  as  they  are  continued, 
for  the  most  part  without  branching,  to  the  forearm  and  the  hand. 
The  cutaneous  branches  of  some  of  them  have  been  already  re- 
ferred to  (p.  265). 
Median  The  median  nerve  (')  arises  from  the  brachial  plexus  by  two  roots, 

nerve  with    ^^g  £j.qjq  ^j^^  outer,  and  the  other  from  the  inner  cord  (p.  249).    Iti 
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detrtiiiation  is  to  the  palm  of  the  hand ;  and  it  accompanies  the 
bnchial  artery  to  the  foreann.  Beginning  on  the  outer  side  of  the 
artery,  the  nerve  crosees  over  or  under  it  about  the  middle  of  the 
ann,  and  i»  placed  on  the  inner  Bide  a  little  above  the  elbow.  It 
does  not  give  any  branch  in  the  ann  ;  but  there  may  he  a  faaciculus  braD?^' 
GOnnectiug  it  with  the  musculo-cutaneous  nerve.  Its  connections 
with  moBcleB  are  the  same  as  those  of  the  orlcry. 

"Die  ulnar  nerve  ('),  derived  from  the  inner  cord  of  the  brachial  U"""  "' 
plexus,  ends  at  the  inner  aide  of  the  hand.    In  the  arm  the  nerve 


liea  »t  &rt  close  to  the  inner  side  of  the  axillary,  and  then  of  the 
'brachjal  artery  as  far  as  the  insertion  of  the  cornco-hrachialia  ; 
lesTUig  now  the  blood-vessel,  it  is  directed  inwards  through  the 
inner  intennnscular  septum  to  the  interval  between  the  olecranon 
and  the  inner  condyle,  being  surrounded  by  the  muscular  fibres  of  \'„ 
the  triceps.  There  is  not  any  branch  from  the  nerve  till  it  reaches  f^' 
■the  elbow  joint 

Tbe  intemal  catanttnii  O  is  a  tegnmentary  nerve  of  the  forearm.  In' 
to  ivhicb  it  ia  prolonged  like  the  others.     AHsitig  from  the  inner  ^l 
cord  of  tbe  plexus,  it  is  at  first  superficial  to  the  humeral  artery  as  "'■ 
far  ■■  the  middle  of  the  arm,  where  it  divides  into  two  branches 
that  perforate  the  investing  fascia  and  reach  the  forearm  (p.  266). 
Kear  tbe  axilla  it  furnishes  a  small  cutaneous  offset  to  the  integu- 
ments of  the  arm. 

Ilie  tmall  intemal  eutaaeoii«  nerve  C  nerve  of  Wriaberg)  arises  N< 
irith  the  preceding.  Concealed  at  first  by  the  axillary  vein,  it  is }), 
directed  inwards  beneath  (but  sometimea  through)  that  vein,  and 

*  HiucIm^  and  deep  tbbkIb  and  nerra  of  the  arm,  (Ulaetrattona  of  Dia- 
■ectiou.)  Mtttda:  A.  Pectoralia  majar.  a.  Biceps,  a.  CorscO'bTachialu. 
s.  and  M.  LBtiaimni  and  teres,  t.  Lang  head  of  the  triceps,  o.  Inner  head 
of  triceps.  H.  BracbixJii  uiticni.  Nertt*  ;  1.  Median.  2.  Intemal  cnUaeons. 
3.  KsTTB  of  Wriaberg.  4.  Dloar.  6.  Hoscnlar  to  the  triceps ;  and  6,  intenul 
u  tnoD  tbe  moaindo-ipiraL 
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beneatii  tiio  joins  with  the  intercosto-humeral  nerve.    Afterwards  it  lies  along 


fiui'ia. 


Musculo- 
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Ite  muscular 
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Dissection. 


Define 
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the  inner  part  of  the  arm  as  far  as  the  middle,  where  it  perforates 
the  fascia  to  end  in  the  integument  (p.  266). 

The  mu8culo-cutaneou8  nerve  (nerv.  perforans^Casserii),  named  from 
supplying  muscles  and  integuments,  ends  on  the  surface  of  the  fore- 
arm. It  leaves  the  outer  cord  of  the  brachial  plexus  opposite  the 
lower  border  of  the  pectoralis  minor  (fig.  70)  and  perforates  directly 
the  coraco-brachialis  :  it  is  then  directed  obliquely  to  the  outer  side 
of  the  limb  between  the  biceps  and  brachialis  antictis  muscles.  Near 
the  elbow  it  becomes  a  cutaneous  nerve  of  the  forearm. 

Branches.  The  nerve  furnishes  branches  to  the  muscles  in  front 
of  the  humerus,  viz.,  the  coraco-brachialis  as  it  passes  through 
the  fibres,  and  to  the  biceps  and  brachialis  anticus  where  it  is  placed 
between  them.  * 

Dissection.  The  brachialis  anticus  muscle  will  be  brought  into 
view  by  cutting  through  the  tendon  of  the  biceps  near  the  elbow, 
and  turning  upwards  this  muscle.  The  fascia  and  areolar  tassue 
should  be  taken  from  the  fleshy  fibres ;  and  the  lateral  extent  of 
the  muscle  should  be  well  defined  on  each  side,  so  as  to  show  that 
it  reaches  the  intermuscular  septum  largely  on  the  inner  side,  but 
only  for  a  short  distance  above  on  the  outer  side. 

Some  care  is  required  in  detacliing  the  brachialis  externally  from 
the  muscles  of  the  forearm,  to  which  it  is  closely  applied.  As  the 
muscles  are  separated  the  musculo- spiral  nerve  with  a  smaU  arteiy 
comes  into  sight. 

The  BRACHIALIS  ANTICUS  (fig.  78,  ^)  covers  the  elbow- joint,  and 
the  lower  half  of  the  front  of  the  humerus.  It  arises  from  the 
anterior  surface  of  the  humerus  below  the  insertion  of  the  deltoid 
muscle  ;  and  from  the  intermuscular  septa  on  the  sides,  viz.,  from 
all  the  inner,  but  from  only  the  upper  part  of  the  outer  (about 
one  inch  and  a  half).  The  fleshy  fibres  converge  to  a  tendon,  which 
is  inserted  into  the  impression  on  the  front  of  the  coronoid  process 
of  the  ulna  (p.  289). 

This  muscle  is  concealed  by  the  biceps.  On  it  hes  the  brachial 
of  surfaces,  artery,  with  the  median,  musculo-cutaneous,  and  musculo-spiral 
nerves.  It  covers  the  humerus  and  the  articulation  of  the  elbow. 
Its  origin  embraces  by  two  pieces  the  attachment  of  the  deltoid ; 
and  its  insertion  is  placed  between  two  fleshy  points  of  the  flexor 
profundus  digitorum.  The  inner  border  reaches  the  intennuscular 
septum  in  all  its  length  ;  but  the  outer  is  separated  below  from 
the  external  intermuscular  septum  by  two  muscles  of  the  fore- 
arm (supinator  longus  and  extensor  carpi  radialis  longior),  which 
extend  upwards  on  the  humerus. 

Action.  The   brachialis   brings  forwards  the  ulna  towards  the 
humerus,  and  bends  the  elbow-joint. 

If  the  ulna  is  fixed,  as  in  climbing  with  the   hands  above  the 
head,  the  muscle  bends  the  joint  by  raising  the  humerus. 


Brachialis 
anticus. 

Origin. 


Inaertior. 
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of  borders. 


Use,  fore- 
arm ft'ee, 

and  fixed. 
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Poiition.  During  the  examination  of   the  bock  -  of  the  arm,  the  P 
fimb  IB  to  be  nuged  in  a  aemiflezcd  poaition  by  means  of  a  block 
beneath  the  elbow.    The  scapula  is  to  be  brought  nearly  in  a  line 
with  the  hnmeruB,  bo  as  to  tighten  the  muscular  tihres  ;  and  it  is  to 
be  fastened  with  hooks  in  that  position. 

Diiteclion  (fig.  79).  On  tho  back  of  the  arm  tliere  is  one  muscle,  B 
the  triceps,  with  the  muHculo-spiral  nerve  and  superior  profunda  ^ 
TtaKls.  The  skin  having  beer 
reflected  alreadjr,  the  muscle  will 
be  laid  bare  readily,  for  it  is 
covered  onij  by  fascia.  To  take 
tway  the  fascia,  cany  an  inci- 
non  along  the  middle  of  the 
Umh  to  A  little  below  the  elbow ; 
tnd  in  reflecting  it,  the  sub- 
qwueurotic  loose  tissue  should 
be  removed  at  the  same  time. 

Separate  the  middle  from  the 
inner  and  outer  heads  of  the 
ngacle  ;  and  trace  the  mueculo- 
■piral  nerve  and  vesselB  beneath 
it  Define  the  outer  head  which 
letchea  down  to  the  spot  at 
viu'cfa  the  musculo-spiral  nerve 
■ppeara  on  the  outer  side. 

Hie  1K1CGP3  HUSCLE  (fig.  79,) 

M  divided  auperiorly  into  three 
beads  of  origin,  inner,  outer, 
ud  middle  :  two  of  these  are 
attached  to  the  humerus,  and  one 
to  the  scapula. 

The  middle  piece,  or  head,  a, 
ia  the  longest,  and  has  a  tendi- 
nous origin,  about  an  inch  wide, 
from  the  inferior  costa  of  the 
■cApula  close  to  the  glenoid 
csTitj,  where  it  is  united  with 
the  capsule  of  the  shoulder  joint. 
The   oattr  head,   b,  is   narrow  and 

•  DinectloD  of  the  doml  »c«pnlar  tessela  and  nerrc,  and  of  the  triceps 
Huiele  of  the  ana.  MukUi  :  A.  Long  head  of  the  triceps.  B.  Outer  bead, 
with  a  bit  of  wiuUebone  beneath  it  to  mark  the  exlent  of  its  attachmciit  down 
tiM  hDUMTTU.  c.  Inoer  head  of  the  trioepa.  d,  Anconeuj.  i.  Supinator 
Idigoai  f.  Biteoior  caipi  ndialis  longni.  □.  Teres  major,  a.  Terpe  minor. 
I.  Infra^piBatiu,  cut  acnas.  ).  Supra-BpiDstuB,  cat  through.  ArftrUi.-a, 
Snpn-tcapolar.  b.  Dara&i  uapular.  r.  Foaterior  circamfiei.  Jiarvei :  I. 
~  '         2.  Puaterior  cirenniflei. 
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humerus  above  the  spiral  groove,  extending  from  the  root  of  the 
large  tuberosity  to  that  groove.  The  inner  heady  c,  fleshy  and  wide, 
ariBts  from  the  posterior  surface  of  the  humerus  below  the  spiral 
groove,  reaching  laterally  to  tlie  intermuscular  septa,  and  gradually 
tapering  upwards  as  far  as  the  insertion  of  the  teres  major  (Theile). 
From  the  different  heads  the  fibres  are  directed  with  varying 
degrees  of  inclination  to  a  wide  common  tendon  at  the  elbow. 
Inferiorly  the  muscle  is  inserted  into  the  end  of  the  olecranon  pro- 
cess of  tiie  ulna,  and  gives  an  expansion  to  the  aponeurosis  of  the 
forearm.  Between  the  tip  of  the  olecranon  and  the  tendon  is  a 
small  bursa. 

The  triceps  is  superficial,  except  at  the  upper  part  where  it  is 
overlapped  by  the  deltoid  muscle.  It  lies  on  the  humerus,  and 
conceals  the  niusculo-spiral  nerve,  the  superior  profunda  vessels, 
and  the  articulation  of  tlie  elbow.  On  the  sides  the  muscle  is 
united  to  the  intermuscular  septa ;  and  the  lower  fibres  are  con- 
tinuous externally  with  the  anconeus — a  muscle  of  the  forearm. 

Action,  All  the  pieces  of  the  triceps  combining  in  their  action 
will  bring  the  ulna  into  a  line  with  the  humerus,  and  extend  the 
elbow-joint.  As  the  long  head  passes  the  shoulder  it  can  depress 
the  raised  humerus,  and  adduct  the  bone  to  the  thorax. 

Tbe  intermuscular  septa  are  fibrous  processes  continuous  with  the 
investing  aponeurosis  of  the  arm,  which  are  fixed  to  the  ridg^ 
leading  to  the  condyles  of  the  humerus :  they  intervene  between 
the  muscles  on  the  front  and  back  of  the  limb,  and  give  attach- 
ment to  fleshy  fibres. 

The  internal  is  the  strongest,  and  reaches  as  high  as  the  coraco- 
brachialis  muscle,  from  which  it  receives  some  tendinous  fibres. 
The  brachialis  antic  us  is  attached  to  it  in  front,  and  the  triceps 
behind  ;  and  the  ulnar  nerve,  and  the  inferior  profunda  and  anas- 
tomotic vessels  pierce  it. 

The  external  septum  is  thinner,  and  ceases  at  the  deltoid  muscle. 
Behind  it  is  the  triceps  ;  and  in  front  are  the  brachialis  anticns, 
and  the  muscles  of  the  forearm  (supinator  longus  and  extensor 
carpi  radialis  longior)  arising  above  the  condyle  of  the  humems : 
it  is  pierced  by  the  musculo-spiral  nerve  and  the  accompanying 
vessels. 

Dissection.  To  follow  the  superior  profunda  vessels  and  the  mos- 
culo-spiral  ner\'e,  the  middle  head  of  the  triceps  should  be  cut  acrosB 
over  them,  and  the  fatty  tissue  should  be  removed.  The  trunks 
of  the  artery  and  nerve  are  to  be  afterwards  followed  below  the 
outer  head  of  the  triceps  to  the  front  of  the  humerus. 

To  trace  out  the  branches  of  the  nerve  and  artery,  which  de- 
scend to  the  olecranon  and  the  anconeus  muscle,  the  triceps  is 
to  be  divided  along  the  line  of  union  of  the  outer  with  the  middle 
head  ;  and  the  veins  are  to  be  cut  away. 

The  superior  profunda  branch  of  the  brachial  artery  (p.  270)  tarns 
to  the  back  of  the  humerus  between  the  inner  and  outer  heads  of 
the  triceps  ;  in  this  position  it  supplies  branches  to  the  triceps  and 
deltoid  muscles,  and  is  continued  onwards  in  the  groove  in  the  bone 
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to  the  outer  part  of  the  arm,  where  it  divides  into  its  terminal  off- 
sets : — One  of  these,  whicli  is  very  small,  courses  on  the  musculo- 
spiral  nerve  to  the  front  of  the  elbow,  anastomosing  with  the  re- 
current radial  branch  :  whilst  others  continue  along  the  intermuscular 
septum  to  the  elbow,  and  join  the  radial  and  posterior  interosseous 
recurrent  branches. 

Branches.  Most  of  the  terminal  offsets  of  the  vessel  descend  to  Supplies 
the  olecranon,  supplying  the  triceps,  and  communicate  with  the  foi^s  a  cir- 
inferior  profunda  and  anastomotic  branches  of  the  brachial  artery  j^^J  around 
(p.  270) ;  and  with  the  recurrent  branches  of  the  arteries  of  the 
forearm  except  the  anterior  uhiar.    One  slender  twig  accompanies 
a  branch  of  the  musculo-spiral  nerve,  and  ends  in  the  anconeus 
unscle  below  the  outer  condyle  of  the  humerus. 

Two  or  more  cutaneous  offsets  arise  on  the  outer  side  of  the  arm,  Cutaneous 
and  accompany  the  superficial  nerves.  offsets. 

The  musculo-spiral  nerve  (fig.  70)  is  the  largest  trunk   of  the  Musculo- 
posterior  cord  of  the  brachial  plexus  (p.  249)  and  is  continued  along  SSnas"^"^^ 
the  back  and  outer  part  of  the  limb  to  the  hand.    In  the  arm  the 
nerve  winds  with  the  profunda  artery  beneath  the  triceps  muscle. 
At  the  outer  aspect  of  the  arm  it  is  continued  between  the  brach-  to  outer  side 
ialis  anticus  and  supinator  longus  muscles  to  the  external  condyle  ^     *  *"°* 
of  the  humerus,  in  front  of  which  it  divides  into  the  radial  and 
posterior  interosseous  nerves.    The  nerve  gives  muscular  branches,  Branches. 
and  the  folloMring  cutaneous  offsets  to  the  inner  and  outer  sides  of 
the  limb. 

a.  The  internal  cutaneous  branch  of  the  arm  (fig.  78,  *)  is  of  small  Internal 
,  and  arises  in  the  axillary  space  in  common  with  the  branch  to  branch. 


the  inner  head  of  the  triceps  ;  it  is  directed  across  the  posterior 
boundary  of  the  axilla  to  the  inner  side  of  the  arm,  where  it 
becomes  cutaneous  in  the  upper  third,  and  is  distributed  as  before 
said  (p.  266). 

6.  The  external  cutaneous  branches  springing  at  the  outer  side  of  Two  exter- 
the  limb  are  two  in  number  ;  they  are  distributed  in  the  integuments  Jeous.^ 
of  the  arm  and  forearm  (p.  266). 

c»  The  muscular  branches  to  the  triceps  are  numerous,  and  supply  Branches  to 
all   three  heads.    One  slender  offaet  for  the  inner  head,  arises  in     ^  "<^P*» 
common  with  the  inner  cutaneous  branch,  and  lies  close  to  the  ulnar 
nerve  till  it  enters  the  muscular  fibres  at  the  lower  third  of  the  arm. 
Another  long  and  slender  branch  behind  the  humerus,  appearing  as  *"^  »"• 
if    it  ended  in  the  triceps,  can  be  followed   downwards  to  the  ' 

anconeus  muscle. 

€l.  On  the  outer  side  of  the  Umb  the  musculo-spiral  nerve  supplies  brachialis 
the  brachialis  anticus  in  part,  and  two  muscles  of  the  forearm,  \\z.  J" fo^^Sir* 
sapinator  longus  and  extensor  carpi  radialis  longior. 

Subanconeus  muscle,  A  thin  fleshy  stratum  of  the  under  part  of  Sa^nco- 
the  triceps  near  the  elbow  has  been  so  named.    It  is  described  as 
consisting  of  two  fasciculi,  inner  and  outer,  which  are  attached  above  '^^^]' 
the  fossa  for  the  olecranon,  and  end  in  the  synovial  sac  of  the  joint 
A  corresponding  muscle  is  placed  beneath  the  extensor  of  the  knee 
joint. 

T  % 


276 


DISSECTION    OP   FRONT    OP    FOREARM. 


Use.  Action.  It  is  said  to  raise  the  synovial  membrane  in  extension  of 

the  joint. 

Directions.  Directions.  As  the  dissection  of  the  arm  has  been  completed  as 
far  as  the  elbow,  it  will  be  advisable  to  keep  moist  the  shoulder 
joint  until  it  is  examined  with  the  other  ligaments. 


Sbotion  IV. 


THE   FKONT   OF   THE  FOREARM. 


Bony  pro 
JectioQS. 


Line  of  the 
wrist  joint. 

Surface  of 


Position  of       Position,  The  limb  is  to  be  placed  with  the  palm  of  the  hand 
the   m  .      uppermost ;  and  the  marking  of  the  surface,  and  the  projections  of 

bone,  are  first  to  be  noted. 
Surface  of  Surface-marking,  On  the  anterior  aspect  of  the  forearm  are  two 

the  forearm,  lateral  depressions,  corresponding  with  the  position  of  the  main 
vessels.  The  external  is  placed  over  the  radial  artery,  and  inclines 
towards  the  middle  of  the  limb  as  it  approaches  the  elbow.  The 
internal  groove  is  evident  only  beyond  the  middle  of  the  forearm, 
and  points  out  the  place  of  the  ulnar  artery. 

The  bones  (radius  and  ulna)  are  sufficiently  near  the  surface  to 
be  traced  in  their  whole  length  :  each  ends  below  in  a  point, — the 
styloid  process  ;  and  that  of  the  radius  is  the  lowest.  A  transverse 
line  separates  the  forearm  from  the  hand,  and  the  articulation  of  the 
wrist  is  about  an  inch  above  it. 

On  each  side  of  the  palm  of  the  hand  is  a  large  projection  ;  the 
gaim  of  the   gxtemal  of  these  (thenar)  is  fonned  by  muscles  of  the  thumb,  and 
the  internal  (hypo-thenar)  by  muscles  of  the  little  finger.     Between 
the  projections  is  the  hollow  of  the  palm,  which  is  pointed  towards 
the  wrist.     Two  transverse  lines  are  seen  in  the  palm,  but  neither 
reaches  completely  across  it :  the  anterior  one  will  direct  to  the  line 
of  the  articulations  between  the  metacarpus  and  the  phalanges,  but 
is  about  a  quarter  of  an  inch  behind  the  three  inner  joints  when  the 
fingers  are  extended. 
Position  of        The  superficial  palmar  arch  of  arteries  reaches  forwards  a  little 
palmar  arch.  ^^^  .^^^^  ^^^  hollow  of  the  hand,  and  its  position  may  be  marked 
by  a  line  across  the  palm  from  the  root  of  the  thumb,  when  that 
digit  is  placed  at  a  right  angle  to  the  hand. 
Surface  of         Transverse  lines  are  seen  on  both  aspects  of  the  joints  of  the 
the  fingers,    ^^jm^ij  ^n^j  fingers.    The  lines  on  the  palmar  surface  of  the  fingers 
may  be  used  to  detect  the  articulations  of  the  phalanges.    Thus  the 
joint  between  the  metacarpal  phalanx  and  the  next  will  be  found 
Lines  on  the  about  a  line  in  front  of  the  chief  transverse  groove  ;  whilst  the  arti- 
culation between  the  last  two  phalanges  is  situate  about  a  line  in 
front  of  the  single  mark. 

Dissection.  With  the  limb  lying  flat  on  the  table,  an  incision  is  to 
be  carried  through  the  skin  along  the  middle  of  the  front  of  the 
forearm,  as  far  as  an  inch  beyond  the  wrist ;  and  at  its  termination 
a  transverse  one  is  to  cross  it.    The  skin  is  to  be  reflected  carefully 
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from  the  front  and  back  of  the  forearm,  "without  injury  to  the 
numerous  superficial  vessels  and  nerves  beneath  ;  and  it  should  be 
taken  also  from  the  back  of  the  hand,  by  prolonging  the  ends  of 
the  transverse  cut  along  each  margin  to  a  little  beyond  the  knuckles. 
Tlie  whole  of  the  fore  finger  should  have  the  integument  removed 
from  it,  in  order  that  the  nerves  may  be  followed  to  the  end. 

The  superficial  vessels  and  nerves  can  be  now  traced  in  the  fat ;  seek  the 
they  have  the  following  position,  and  most  of  them  have  been  partly  "eJ^'^fi*;^?.! 
dissected  : — Along  the  inner  side,  in  front  of  the  forearm  with  the  nerves  in 
ulnar  veins,  is  the  continuation  of  the  internal  cutaneous  nerve  ;  '^"  ' 
and  near  th%  wrist  there  is  occasionally  a  small  offset  from  the 
ulnar  nerve.    On  the  outer  side  with  the  radial  vein  is  the  superficial 
part  of  tlie  musculo-cutaneous  nerve. 

Close  to  the  hand,  in  the  centre  of  the  forearm,  and  inside  the 
tendon  of  the  flexor  carpi  radialis  which  can  be  rcndere<l  prominent 
by  extending  the  wrist,  the  small  palmar  branch  of  the  median 
nerve  should  be  sought  beneath  the  fat.  On  the  ulnar  artery,  close 
inside  the  pisiform  bone,  a  small  palmar  branch  of  the  ulnar  nerve 
is  to  be  looked  for. 

At  the  back  of  the  forearm  the  largest  external  cutaneous  branch  behind, 
of  the  musculo-spiral  nerve  is  to  be  traced  onwards ;  and  ofEsets 
ire  to  be  followed  to  this  surface  from  the  ner\'eH  in  front. 

On  the  posterior  part  of  the  hand  is  an  arcli  of  superficial  veins,  and  on  tlie 
Winding  back  below  the  ulna  is  the  dorsal  branch  of  the  ulnar  ^and. 
nerve  ;    and  lying  along  the  outer  border  of  the  hand  is  the  radial 
nerve  :  these  should  be  traced  to  the  fingers. 

Cutaneous  Veins.  The  superficial  veins  are  named  median,  radial,  Subcnta- 
and  ulnar,  trova  their  position  in  the  limb.  of  the  fore- 

Superficial  arch  on  the  hack  of  the  hand.    This  arch  is  more  or  less  "™  are 
perfect,  and  receives  the  posterior  superficial  digital  veins.    At  the  Arch  on  the 
sides  the  arch  terminates  in  the  radial  and  ulnar  veins. 

The  radial  vein  begins  in  the  outer  end  of  the  arch  above  men-  radial ; 
tioned,  and  in  some  small  radicles  at  the  back  of  the  thumb.     It  is 
continued  along  the  forearm,  at  first  behind  and  then  on  the  outer 
border  as  far  as  the  elbow,  where  it  gives  rise  to  the  cephalic  vein 
by  its  union  with  the  outer  branch  of  the  median  vein  (fig.  76, '). 

The  ulnar  veins  are  anterior  and  posterior,  and  occupy  the  front  ulnar : 
and  back  of  the  limb  : —  ^**  ^  ' 

The  anterior  arises  near  the  wrist  by  the  junction  of  small  roots  anterior 
from  the  hand,  and  runs  on  the  inner  part  of  the  forearm  to  the 
elbow  ;   here  it  unites  with  the  inner  branch  of  the  median,  and 
forms  the  basilic  vein  (fig.  76, '). 

The  posterior  ulnar  vein  is  situate  on  the  back  of  the  limb.    It  and  pos- 
commences  by  the  union  of  a  branch,  "  vena  salvatella,"  from  the 
back  of  the  little  finger,  with  an  offset  of  the  venous  arch ;  it  is 
continued  along  the  back  of  the  forearm  nearly  to  the  elbow,  and 
bends  forwards  to  open  into  the  anterior  ulnar  vein. 

The  median  vein  takes  origin  near  the  wrist  by  small  branches  median. 
which  are  derived  from  the  palmar  surface  of  the  hand  ;  and  it  is 
directed  along  the  centre  of  the  forearm  nearly  to  the  elbow.    Hero 
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the  vein  divides  into  external  and  internal  pieces  (median  basilic 
and  median  cephalic),  which  unite,  as  before  seen  (fig.  76,  *),  with 
radial  and  ulnar  veins.  At  its  point  of  bifurcation  the  median 
receives  a  communicating  branch  from  a  vein  (vena  comes)  beneath 
the  fascia. 

Cutaneous  Nerves.  Some  of  the  superficial  nerves  of  the  fore- 
arm are  continued  from  the  arm  : — those  on  the  inner  side  from 
the  large  internal  cutaneous  nerve ;  and  those  on  the  outer,  from 
the  two  external  cutaneous  nerves  of  the  musculo-spiral,  and  the 
musculo-cutaneous.  On  the  forepart  of  the  limb  there  is  oc- 
casionally a  small  oflEset  of  the  ulnar  nerve  near  the  wrist.  On  the 
back  of  the  hand  is  the  termination  of  the  radial  nerve,  together 
with  a  branch  of  the  ulnar  nerve. 

The  internal  cutaneous  nerve  (p.  271)  is  divided  into  two.  The 
anterior  branch  extends  on  the  front  of  the  forearm  as  far  as 
the  wrist,  and  supplies  the  integuments  on  the  inner  half  of  the 
anterior  surface.  Near  the  wrist  it  communicates  sometimes  with 
a  cutaneous  offset  from  the  ulnar  nerve.  The  posterior  branch 
continues  along  the  back  of  the  forearm  (ulnar  side)  to  rather 
below  the  middle. 

The  cutaneous  part  of  the  musculo-cutaneous  nerve  (p.  272)  is 
prolonged  on  the  radial  border  of  the  limb  to  the  ball  of  the  thumb, 
over  which  it  terminates  in  cutaneous  offsets.  Near  the  wrist  the 
nerve  is  placed  over  the  radial  artery,  and  some  twigs  pierce  the 
fascia  to  ramify  on  the  vessel,  and  supply  the  carpus.  A  little 
above  the  middle  of  the  forearm  the  nerve  sends  backwards  a  branch 
to  the  posterior  aspect,  which  reaches  nearly  to  the  wrist,  and  com- 
municates with  the  radial,  and  the  following  cutaneous  nerve. 

The  external  cutaneous  branch  oi  the  musculo-spiral  nerve  (p.  275) 
after  passing  the  elbow,  turns  to  the  hinder  part  of  the  forearm^ 
and  reaches  as  far  as  the  wrist.  Near  its  termination  it  joins  the 
preceding  cutaneous  nerve. 

The  radial  nerve  ramifies  in  the  integument  of  the  back  of  the  hand 
and  some  of  the  digits.  It  becomes  cutaneous  at  the  outer  border 
of  the  forearm  in  the  lower  third,  and  after  giving  some  filaments 
to  the  posterior  aspect  of  the  limb,  divides  into  two  branches  : — 

One  (external)  is  joined  by  the  musculo-cutaneous  nerve,  and  is 
distributed  on  the  radial  border  and  the  ball  of  the  thumb. 

The  other  branch  (internal)  supplies  the  remaining  side  of  the 
thumb,  both  sides  of  the  next  two  digits,  and  half  the  ring  finger  ; 
so  that  the  radial  nerve  distributes  the  same  number  of  digital 
branches  to  the  dorsum  as  the  median  nerve  furnishes  to  the  palmar 
surface.  This  portion  of  the  radial  nerve  communicates  with  the 
musculo-cutaneous  and  ulnar  nen^es;  and  the  offset  to  the  con- 
tiguous sides  of  the  ring  and  middle  fingers  is  joined  by  a  twig- 
from  the  dorsal  branch  of  the  ulnar  nerve. 

On  the  side  of  the  fingers  each  of  these  dorsal  branches  is  united 
with  an  offset  from  the  digital  nerve  on  the  palmar  surface. 

The  dorsal  branch  of  the  uhar  nert-e  gives  offsets  to  the  rest  of 
the  fingers  and  the  back  of  the  hand.    Appearing  by  the  styloid 
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prooeflBof  the  alna,  it  joins  the  radial  nerve  in  an  arch  across  the  hand  and 
back  of  the  hand,  and  is  distributed  to  both  sides    of  the  little  JS^. 
finger,  and  to  the  ulnar  side  of  the  ring  finger  :  it  communicates 
with  the  part  of  the  radial  nerve  supplying  the  space  between  the 
ring  and  ^ddle  fingers.     The  ulnar  nerve  furnishes  branches  to 
the  same  digits  on  the  palmar  surface. 

The  aponeurons  of  the  forearm  is  continuous  with  a  similar  in-  Deep  fiwci* 
vestment  of  the  arm.    It  is  of  a  pearly  white  colour,  and  is  formed  arm. 
of  fibres  which  cross  obhquely  :  it  furnishes  sheaths  to  the  muscles, 
and  18  thicker  behind  than  before. 

Near  the  elbow  it  is  stronger  than  towards  the  hand  ;  at  that  in  front 
spot  it  receives  fibres  from  the  tendons  of  the  biceps  and  brachialis 
anticQs,  and  gives  origin  to  the  muscles  attached  to  the  inner  con- 
dyle of  the  humerus.    On  the  back  of  the  limb  the  aponeurosis  is  on  the  back 
connected  to  the  margins  of  the  ulna,  so  as  to  leave  the  upper  part  °'  ^*^  ^°*^* 
of  the  bone  subcutaneous  ;  and  it  is  joined  by  fibres  from  the  ten- 
don of  the  triceps. 

Horizontal  processes  are  sent  downwards  from  the  aponeurosis  to  Intennna- 
separate  the  superficial  and  deep  layers  of  muscles,  both  on  the  front  ^       ^  ^^' 
and  back  of  the  forearm  ;  and  longitudinal  white  bands  indicate 
the  position  of  the  intermuscular  processes,  whicli  isolate  one  muscle 
J&om  another,  and  give  origin  to  the  muscular  fibres. 

At  the  wrist  the  fascia  joins  the  anterior  annular  ligament ;  and  Atthe wrist; 
near  that  band  the  tendon  of  the  palmaris  longus  pierces  it,  and 
receives  a  sheath  from  it.  Close  to  the  pisiform  bone  there  is  an 
aperture  through  which  the  ulnar  vessels  and  nerve  enter  the  fat  of 
the  hand.  Behind  the  wrist  it  is  thickened  by  transverse  fibres, 
giving  rise  to  the  posterior  annular  ligament ;  but  on  the  back  of  postwior 
the  hand  and  fingers  the  fascia  becomes  very  thin.  ligament 

Dissection.  The  skin  is  to  be  replaced  on  the  back  of  the  forearm  Take  away 
and  hand,  in  order  that  the  denuded  parts  may  not  become  dry.  J^^  ^nd 
Beginning  the  dissection  on  the  anterior  surface  of  the  limb,  let  the  veins: 
student  divide  the  aponeurosis  as  far  as  the  wrist,  and  take  it  away 
with  the  cutaneous  vessels  and  nerves,  except  the  small  palmar 
cataneous  ofl'sets  of  the  median  and  ulnar  nerves  near  the  wrist. 
In  cleaning  the  muscles  it  will  be  impossible  to  remove  the  aponeu- 
roeiB  from  them  at  the  upper  part  of  the  forearm  without  detaching 
muscular  fibres. 

In  front  of  the  elbow  is  the  hollow,  already  partly  dissected.  Clean  ont 
between  the  two  masses  of  muscles  arising  from  the  inner  and  outer  cibow!  ° 
sides  of  the  humerus.    The  space  should  be  carefully  cleaned,  so  as 
to  display  the  brachial  and  forearm  vessels,  the  median  nerve  and 
branches,  the  muscnlo-spiral  nerve,  and  the  recurrent  radial  and 
ulnar  arteries. 

In  the  lower  half  of  the  forearm  a  large  artery,  radial,  is  to  be 
laid  hare  along  the  radial  border  ;  and  at  the  ulnar  side,  close  to 
the  annular-ligament,  the  trunk  of  the  ulnar  artery  will  be  recognised, 
aa  it  becomes  superficial.  These  vessels  and  their  branches  should 
be  carefully  cleaned ;  but  the  collateral  muscles  should  be  fixed 
with  adtchea  to  prevent  their  displacement. 
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The  anterior  annular  ligament  of  the  wrist,  which  arches  over 
the  tendons  passing  to  the  hand,  is  next  to  be  defined.  This  strong 
band  is  at  some  depth  from  the  surface  ;  and  whilst  the  student 
removes  the  fibrous  tissue  superficial  to  it,  he  must  take  care  of  the 
small  branches  of  the  median  and  ulnar  nerves  to  the  p^m  of  the 
hand.  The  ulnar  vessels  and  nerv^e  pass  over  the  ligament,  and  will 
serve  as  a  guide  to  its  depth. 

Holloto  in  front  of  the  elbow  (fig.  80).  This  hollow  corresponds 
with  the  pophteal  space  at  the  knee,  and  is  situate  between  the  inner 
and  the  outer  muscles  of  the  forearm.  The  inter\'al  is  somewhat 
triangular  in  shape,  and  the  wider  part  is  towards  the  humerus.  It 
is  bounded  on  the  outer  side  by  the  supinator  longus  muscle,  and 
on  the  inner  side  by  the  pronator  teres.  The  aponeurosis  of  the 
limb  is  stretched  over  the  space  ;  and  the  bones,  covered  by  the 
brachialis  andcus  and  supinator  brevis,  form  the  deep  boundary. 

Contents,  In  the  hollow  are  lodged  the  termination  of  the  brachial 
artery  with  its  veins,  and  the  median  nerve ;  the  musculo-spiral 
nerve  ;  the  tendon  of  the  biceps  muscle  ;  and  small  recurrent  vessels, 
with  much  fat  and  a  few  glands. 

These  several  parts  have  the  following  relative  position  : — ^The 
tendon  of  the  biceps  is  directed  towards  the  outer  boimdary  to  reach 
the  radius  ;  on  the  outer  side,  concealed  by  the  supinator  longus 
muscle,  is  the  musculo-spiral  nerve.  Nearly  in  the  centre  of  the 
space  are  the  brachial  artery  and  veins  and  the  median  nerve,  the 
nerve  being  internal ;  but  as  the  artery  is  inclined  to  the  outer  side 
of  the  limb,  they  soon  become  distant  from  one  another  about  half 
an  inch.  The  brachial  artery  divides  here  into  two  trunks — radial 
and  ulnar  ;  and  the  recurrent  radial  and  ulnar  branches  appear  in 
the  space — the  first  on  the  outer,  and  the  other  on  the  inner  side. 

Two  or  three  lymphatic  glands  lie  on  the  sides  of  the  artery,  and 
one  below  its  point  of  splitting. 

Muscles  on  the  front  of  the  forearm  (fig.  80).  The  muscles 
on  the  front  of  the  forearm  are  divided  into  a  superficial  and  a  deep 
layer. 

In  the  superficial  layer  there  are  five  muscles,  which  are  fixed  to 
the  inner  condyle  of  the  humerus,  mostly  by  a  common  tendon,  and 
lie  in  tlie  undermentioned  order  from  the  middle  to  the  inner  side  of 
the  limb : — pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  carpi  ulnaris  ;  and  deeper  and  larger  than  any  of  these  is  the 
flexor  sublimis  digitorum. 

Tlie  deep  layer  will  be  met  with  in  a  subsequent  dissection 
(p.  287). 

The  PRONATOR  RADII  TERES  (fig.  80,')  arises  from  the  inner  con- 
dyle of  the  humerus  by  the  common  tendon  ;  from  the  ridge  above 
the  condyle  by  fleshy  fibres  ;  from  the  inner  edge  of  the  coronoid 
process  by  a  second  tendinous  slip  ;  and  from  the  fascia,  and  the 
septum  between  it  and  the  next  muscle.  It  is  inserted  by  a  flat 
tendon  into  an  impression,  an  inch  in  length,  on  the  middle  of  the 
outer  surface  of  the  radius. 

'^ft  muscle  is  superficial  except  at  the  insertion,  where  it  is 


BADUL   FLESOES    OP   WEI8T. 

covered  by  tbe  radial  arteiy,  and  Bomc  of  the  outer  net  of  muscles, 

viz.   BQpmator  longus,   and   radial   eitensoni    of    the   nnst       The 

pronator  forma   the   inner   boundary   of   the   tnangular   space  in 

front  of  the  elbow  ;  and  its  inner  bordtr 

touches   the     ilesor    carpi   radiaha       By 

gently  separating  the  muscle  from  the  rest, 

it  will    be  found  to   lie  on  the  brochialia 

anticuB,  the  flexor  Bublimia  dL^tonira,  and 

the  ulnar  artery  and  the  median  ner\e 

the  second  small   head   of  ongin   is  di 

rected  inwards  between   that  artery  and 

Aetum.  The  pronator  assists  in  hntigitig- 
forwaids  the  radiua  over  the  ulna,  so  as  to 
pronate  the  hand.  When  the  radius  is 
fixed  the  muscle  raises  that  bone  towards 
the  humerus,  bending'  the  elbow-joint. 

The    FLEXOR   CARPI    RADIALIS    (tig.    80,  *) 

takes  its  origin  from  the  common  tendon, 
from  the  aponeurosis  of  the  limb,  and 
from  the  intermuscular  septiini  on  each 
aide.  The  tendon  of  the  muscle,  becom- 
ing free  from  fleshy  fibres  about  themiddle 
o£  the  forearm,  posses  through  a  groove 
in  the  01  trapezium,  outside  tbe  anterior 
Aiuiiilar  ligament,  to  be  ineeried  mainly 
into  the  base  of  the  metacarpal  bone  of 
tbe  index  finger,  and  by  a  slip  into  that  of 
tlie  middle  finger. 

The  muscle  rests  chiefly  on  the  flexor 
■nfalimis  digitonim  ;  but  near  the  wrist  it 
lie*  over  the  flexor  long^us  pollicis, — a 
mOBcle  of  the  deep  layer.  As  low  as  the 
middle  of  the  forearm  the  muscle  corre- 
sponds externally  with  the  pronator  teres, 
and  below  that  with  the  radial  artery  to 
-wrhich  its  tendon  is  taken  as  tbe  guide. 
Tbe  nlnar  border  is  in  contact  at  first  with 
tbe  palmaris  longus  muscle,  and  for  about 
two  inches  above  the  wrist,  with  the  me- 
dian nerve." 

Acliort.  The  band  being  free  tbe  muscle 
flexes  first  the  wrist  joint,  inclining  the 
band  somewhat  to  the  radial  side ;    and  will 


*  Ib  tha  bcdj  of  a 


s  vhich  Tai  w»ll  dsTslaped,  the  muscle  «u  aliaeDt 


t  Sapvriidal  view  of  thi  foreann  (Qnsiu'i  Arteries).  1.  Radial  artery  with 
it!  nerre  ootaida.  2.  Ulnar  artery  and  nsrra  where  the;  are  auperficiaL 
3.  Pronator  teres.  4.  Flexor  cu-pi  radialia.  G.  PalmariB  longaa.  6.  Flexor 
_  ..ii_r_      j^  nexoT  caipi  oltiaria.     8.  Supinator  langiu.     9.  Biceps, 


282 


DISSECTION    OF     FBONT   OF   FOREAKM. 


Long  palmar 
muscle 


lies  over 
annular 
ligament 
and  loins 
the  fascia 
of  palm. 


Use. 


Flexor  carpi 
ulnaris. 


Origin. 


Insertion 
into  pisi- 
form bone. 


Adjacent 
pails. 


Use. 


Course  and 
extent  of 
the  radial 
artery. 


Situation  in 
the  forearm. 


forwards  the    lower  end  of  the   radius  in  pronation.    Still  con- 
tinuing to  contract,  it  bends  the  elbow. 

The  TALMARis  L0NGU8  (fig.  80,  *)  is  often  absent :  or  it  may  present 
great  irregularity  in  the  proportion  between  the  fleshy  and  tendinous 
parts.  Its  origin  is  connected,  like  that  of  the  preceding  muscle,  to 
the  common  tendon,  the  fascia,  and  the  intermuscular  septa.  Its 
long  thin  tendon  is  continued  along  the  centre  of  the  forearm  ;  and 
piercing  the  aponeurosis,  it  passes  over  the  annular  ligament  to  end 
in  the  palmar  fascia,  and  to  join  by  a  tendinous  slip  the  short 
muscles  of  the  thumb. 

The  palmaris  is  situate  between  the  flexor  carpi  radialis  and 
ulnaris,  and  rests  on  the  flexor  sublimis  digitorum. 

Action.  Rendering  tense  the  palmar  fascia,  the  palmaris  will 
afterwards  bend  the  wrist  and  elbow,  like  the  other  muscles  of  the 
superficial  layer. 

The  FLEXOR  CARPI  ULNARIS  (fig.  80,  ^)  has  an  aponeurotic  origin 
from  the  inner  condyle  of  the  humerus  ;  from  the  inner  side  of  the 
olecranon  ;  and  from  the  ridge  of  the  ulna  between  the  internal 
and  posterior  surfaces  for  three  fourths  of  the  length.  Most  of  the 
fibres  are  continued  vertically  downwards,  but  others  obliquely 
forwards  to  a  tendon  on  the  anterior  aspect  of  tlie  muscle  in  the 
lower  half,  some  joining  it  as  low  as  the  wrist ;  and  the  tendon  is 
inserted  into  the  pisiform  bone, — an  offset  being  sent  to  the  muscles 
of  the  little  finger. 

One  surface  of  the  muscle  is  in  contact  with  the  fascia ;  and  its 
tendon,  which  can  be  felt  readily  through  the  skin,  may  be  taken 
as  the  guide  to  the  ulnar  artery.  To  its  radial  side  are  the  palmaris 
and  flexor  digitorum  sublimis  muscles.  When  the  attachment  to 
the  inner  condyle  has  been  divided,  the  muscle  will  be  seen  to 
conceal  the  flexor  digitorum  sublimis  and  flexor  profundus,  the 
ulnar  nerve,  and  the  ulnar  vessels  ;  between  the  attachments  to 
the  condyle  and  the  olecranon  the  ulnar  nerve  enters  the  forearm. 

Action.  The  wrist  is  bent,  and  the  hand  is  drawn  inwards  by  the 
contraction  of  the  muscle. 

The  RADIAL  ARTERY  (fig.  80,  ^)  is  ouc  of  the  vessels  derived  from 
the  bifurcation  of  the  brachial  trunk ;  and  its  destination  is  the 
palm  of  the  hand.  It  is  placed  first  along  the  outer  side  of  the 
forearm  as  far  as  the  end  of  the  radius  ;  next  it  winds  backwards 
below  the  extremity  of  that  bone  :  and  it  enters  finally  the  palm 
of  the  hand  through  the  firet  interosseous  space.  In  consequence 
of  this  circuitous  course  the  artery  will  be  found  in  three  different 
dissections,  viz.  the  front  of  the  forearm,  the  back  of  the  wrist,  and 
the  palm  of  the  hand. 

In  the  front  of  the  forearm.  In  this  region  of  the  limb  the  position 
of  the  artery'  will  be  marked,  on  the  surface,  by  a  line  from  the 
centre  of  the  hollow  of  the  elbow  to  the  fore  part  of  the  styloid 
process  of  the  radius.  At  first  it  lies  on  the  inner  side  of  the  radius, 
but  afterwards  over  that  bone.  This  vessel  is  smaller  than  the  ulnar 
artery,  though  it  appears  in  direction  to  be  the  continuation  of  the 
brachial    trunk  ;    it   is  partly  deep    and    partly  superficial  and 
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where    it  is  more   superficial   in  the  lower   half,  it  can   be   felt 
beating  as  the  pulse  near  the  wrist  duiing  life. 

In  its  upper  half  the  vessel  is  placed  beneath  the  supinator  longus  Connections 
O  ;  and  rests  successively  on  the  following  muscles,  the  fleshy  ISiif^^"^ 
sapinator  brevis,  the  pronator  teres  ('),  part  of  the  thin  origin  of  with 
the  flexor  sublimis  (*),  and  sometimes  on  the  biceps  tendon  (•).         °*^  *** 

Veins.  Ven»  comites  lie  on  the  sides,  with  cross  branches  over  veins, 
the  artery. 

Nerve.  The  radial  nerve  is  parallel  to,  and  outside  it,  but  separated  and  nerve. 
by  a  slight  interval. 

In  its  lower  half  the  artery  with  its  vena)  comites  is  superficial,  in  lower 
being  covered  only  by  the  teguments  and  the  deep  fascia.    Here  it  ^^ 
is  placed  in  a  hollow  between  the  tendons  of  the  supinator  longus  (®)  muscles, 
•nd  flexor  carpi  radialis  (*).    It  lies  from  above  down  on  the  origin 
of  the  flexor  sublimis,  on  two  other  muscles  of  the  deep  layer,  viz. 
flexor  pollicis  longus  and  pronator  quadratus,  and  lastly  on  the  end 
of  the  radius. 

Nerces,  The  radial  nerve  is  still  on  the  outer  side  until  it  passes  nerve. 
backwards  beneath  the  tendon  of  the  supinator  longus,  and  becomes 
cntaneous.    Superficial  to  the  lower  end  arc  the  ramifications  of 
the  mosculo-cutaneous  nerve,  some   of   wliich  reach  the  vessels 
(p.  278). 

Branches,  The  radial  artery  furnishes  many  uimamed  muscular  BrancbeH, 
and  nutrient  ofEsets  to  the  surrounding  parts  ;  and  three    named 
branches,  viz.  recurrent  radial,  superficial  volar,  and  anterior  carpal. 

The  radial  recurrent  is  tlie  first  branch,  and  supplies  the  muscles  radial  rc- 
on  the  outer  side  of  the  limb.    Its  course  is   almost  transverse  to  ^"'"°*» 
tlie  supinator  longus,  beneath  which  it  terminates  in  that  muscle  and 
the  two  radial  extensors  of  the  wrist.    One  offset  ascends  beneath 
the  supinator,  and  anastomoses  with  the  superior  profunda  branch 
of  the  brachial  artery. 

The  superficial  volar  branch  (fig.  83,  c)  arises  usually  near  the  snperflciai 
lower  end  of  the  radius.    It  is  directed  towards  the  palm  of  the 
hand,  across  or  through  the  mass  of  muscles  in  the  ball  of  the 
thumb,  and  it  either  ends  in  those  muscles,  or  joins  the  superficial 
pahnar  arch. 

The  anterior  carpal  branch  is  very  inconsiderable  in  size,  and  will  anterior 
be  seen  in  the  examination  of  the  deep  layer  of  muscles.  Arising 
rather  above  the  end  of  the  radius,  it  passes  transversely  at  the  lower 
border  of  the  pronator  quadratus,  and  anastomoses  with  a  similar 
branch  from  the  ulnar  artery  :  from  the  arch  thus  formed,  offsets 
are  given  to  the  carpus. 

PeculiarUies  of  the  nuiial  artery.     \Yhen  the  radial  arises  high  in  the  arm,  Variations 
its  cooTBe  is  close  to  the  brachial  artery,  along  the  edge  of  the  biceps  muscle  ;  ^^^ 
mad  in  paisiog  the  bend  of  the  elbow  it  may  be  occasionally  snbcutaneouR, 
vis.,  aboTe  the  deep  fascia,  and  be  liable  to  injury  in  venesection.     In  the 
forearm  it  may  be  likewise  sabcutaneous,  and  superficial  to  the  supinator  longus 
amsele. 

Dissection,  To  bring  into  view  the  flexor  sublimis  digitorum,  the  Dissection 
flexor  carpi  radialis  and  palmaris  longus  must  be  cut  through  near  gu^lj]^ 
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the  inner  condyle  of  the  hnmenis,  and  turned  to  one  side.  Small 
brandies  of  the  ulnar  artery  and  median  nerve  may  be  seen  entering 
the  under  surfaces  of  those  muscles.  For  tlie  present,  the  pronator 
teres  may  be  left  uncut. 

Tlie  FLEXOR  DIGITORUM   RUBLIMIS  vel  PERF0RATU8  (fig.  80,  *)  is  the 

largest  of  the  muscles  of  the  superficial  layer,  and  is  named  from 
its  position  to  another  flexor  in  the  deep  layer.  It  arises  from  the 
inner  condyle  of  the  humerus  and  the  internal  lateral  ligament, 
and  from  the  intermuscular  septa  in  common  with  other  muscles  : 
it  takes  origin  in  addition  from  the  bones  of  the  forearm,  viz.  from 
the  inner  edge  of  the  coronoid  process  of  the  ulna ;  from  the  oblique 
line  below  the  radial  tubercle  ;  and  from  the  anterior  margin  of  the 
radius  as  far  as,  or  one  or  two  inches  below  the  insertion  of  the 
pronator  teres.  Rather  below  the  middle  of  the  forearm  the  muscle 
ends  in  four  tendons,  which  are  continued  beneath  the  annular  liga- 
ment and  across  the  hand,  to  be  inserted  into  the  middle  phalanges 
of  the  fingers,  after  being  perforated  by  the  tendons  of  the  deep 
flexor. 

The  flexor  sublimis  is  concealed  by  the  other  muscles  of  the 
superficial  layer ;  and  the  radial  vessels  lie  on  the  attachment  to 
the  radius.  Along  the  inner  border  is  the  flexor  carpi  ulnaris,  with 
the  ulnar  vessels  and  nerve.  The  tendons  of  the  muscle  are  arranged 
in  pairs  before  they  pass  beneath  the  annular  ligament  of  the  wrist; — 
the  middle  and  ring  finger  tendons  being  anterior,  and  those  of  the 
index  and  little  finger  posterior  in  position.  On  dividing  the  condy- 
loid and  coronoid  attachments,  the  muscle  will  be  seen  to  cover 
two  flexors  of  the  deep  layer  (flexor  digitorum  profundus  and 
flexor  polhcis),  the  median  nerve,  and  the  upper  part  of  the  ulnar 
artery. 

Action,  This  flexor  bends  primarily  the  middle  joint  of  each 
finger ;  and  is  then  able  to  bring  the  nearest  phalanx  towards  the 
palm  in  consequence  of  being  bound  thereto  by  a  sheath.  But 
when  the  nearest  phalanx  is  fixed  by  the  extensor  of  the  fingers,  it 
remains  straight  whilst  the  superficial  flexor  moves  the  second 
phalanx. 

After  the  fingers  are  bent  the  muscle  will  help  in  flexing  the 
wrist  and  elbow  joints. 

The  ULNAR  ARTERY  (fig.  81,  ^)  IS  the  larger  of  the  two  branches 
coming  from  the  bifurcation  of  the  brachial  trunk  ;  and  is  directed 
along  the  inner  side  of  the  limb  to  the  palm  of  the  hand,  where  it 
forms  the  superficial  palmar  arch,  and  joins  offsets  of  the  radial 
artery.  In  the  forearm  the  vessel  has  an  arched  direction  ;  and  its 
depth  from  the  surface  varies  in  the  first  and  last  parts  of  its 
course. 

In  the  upper  half  the  artery  is  inclined  obliquely  inwards  from  the 
centre  of  the  elbow  to  the  inner  side  of  the  limb,  midway  between 
the  elbow  and  wrist.  It  courses  between  the  superficial  and  deep 
layers  of  muscles,  being  covered  by  the  pronator  teres,  flexor  carpi 
radialis,  palmaris  longus,  and  flexor  sublimis.  Beneath  it  lie  the 
brachialis  anticus,  for  a  short  distance,  and  the  flexor  profundus,  c. 


TJLXAH   AETEET    AND    BBAXCHE3. 


Veim.  Two  companion  vc 
and  join  freely  over  it. 

Nervet.  The  median  nervi 
for  about  an  inch,  but 
then  croBsee  over  it  to 
gain  the  out«r  ride.  About 
the  middle  of  the  forearm 
the  ulnar  nerve  (')  ap- 
pniaches  the  aiteiy  and 
I   thence  on  tho 


■e  situate  on  the  aides  of  the  artery,  Pontion  ot 

i-elna 

lies  to  the  inner  wde  of  the  vessel  *dcI  oerm. 


In  the  lower  hat/  it  has 
a  straight  course  to  the 
inofoim  bone,  and  is 
covered  by  tho  tegiinients 
tod  fascia,  and  the  Qexor 
caipi  Dlnaria  aa  far  as  the 
wriiL  To  the  outer  side 
ire  the  tendons  of  tlic  ' 
Seior  Bablimia.  Beneath 
h  ia  tlie  flexor  profun- 
da*, c. 

F«ia«.  Two  companion 
veins  accompany  the  ar- 
tny,  aa  in  the  upper  part, 
iod  are  united  across  it 
at  intervals. 

Serv€t,  The  ulnar 
nerve  (')  lies  close  to, 
and  on  tlie  inner  side  of 
the  vessels ;  and  a  small 
branch  (*),  sending  twigs 
aroond  the  artery,  couises 
to  the  palm  of  the  hand. 

On  the  antmlar  ligament 
of  the  wrist  the  artery 
haa  paased  through  tho 
faacia  and  lies  close  to 
tbe  pisiform  bone.  Tho 
olnar  nerve,  witli  its 
pahnar  branch,  still  ac- 
companies the  vessel  on 
the  inner  aide. 

Braaehea.   Tho  greater 
nnmber  of  the  collateral  oftaets  of  tho  artery  ore  distributed  to  tho  u 
mnacles.     But  the  named  branches  aro  Uie  following  : — 

*  DiaacUoD  of  the  deep  layer  oE  maKles  of  the  forearm,  inil  of  the  veuels 
and  nerns  between  the  two  Ujen  of  niuidea  of  the  forvann.  (llliutratiana 
of  Unectioiu. }  UMtlti :  a.  Pronator  teres,  a.  Plexor  longus  poUicii. 
a.  Flexor  digitonun  parforaaa.     d.  Pronator   quadratoa.     a,   flexor   carpi 
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I>08terior 
recurrent, 


anterior  and  «•  Tl^©  anterior  ulnar  recurrent  branch  (d)  arises  generally  in 
common  with  the  next,  and,  ascending  on  the  brachialis  anticus 
muscle,  inosculates  with  the  small  anastomotic  artery  beneath  the 
pronator  radii  teres.     It  gives  offsets  to  the  contiguous  muscles. 

b,  Tlie  posterior  ulnar  recurrent  branch  (d),  of  larger  size  than 
the  anterior,  is  inclined  beneath  the  flexor  sublimis  muscle  to  the 
interval  between  the  inner  condyle  and  the  olecranon.  There  it 
passes  with  the  ulnar  nerve  between  the  attachments  of  the  flexor 
carpi  ulnaris,  and  joins  the  ramifications  of  the  inferior  profunda 
and  anastomotic  arteries  on  the  inner  side  of  the  elbow  joint.  Some 
of  its  offsets  enter  the  muscles,  and  others  supply  the  articulation 
and  the  ulnar  nerve. 

c.  The  interosseous  branch  is  a  short  thick  trunk,  about  an  inch 
long,  which  is  directed  backwards  towards  the  interosseous  mem- 
brane, and  divides  into  anterior  and  posterior  interosseous  :  these 
branches  will  be  afterwards  followed  (p.  288). 

metacarpal,  d.  The  metacarpal  branch  arises  from  the  artery  near  the  lower 
end  of  the  ulna,  and  rims  along  the  metacarpal  bone  of  the  little 
finger,  of  which  it  is  the  inner  dorsal  branch. 

e.  The  carpal  branches  (anterior  and  posterior)  ramify  on  the 
front  and  back  of  the  carpus,  on  which  they  anastomose  with  cor- 
responding offsets  of  the  radial  arter}',  and  from  arches  across  the 
wrist. 


interos- 
seous, 


andcarpaL 


The  origin 


and  course 
may  vary. 


Ulnar  nerve 
in  the  fore- 
arm. 


Its  bruiches 
are 

to  elbow 
joint, 

to  two  mus- 
cles of  fore- 
arm, 


cutaneoua 


Peculiariiita  of  the  ulnar  artery.  The  origin  of  the  artery  may  be  tiana- 
f erred  to  any  point  of  the  main  vessel  in  the  arm  or  axilla.  Once  the  origin 
was  found  between  two  and  three  inches  below  the  elbow.     (Qnain. ) 

When  it  begins  hi^^r  than  usual  it  is  generally  superficial  to  the  flexor 
muscles  at  the  bend  of  the  elbow,  only  one  exception,  Quain,  but  beneath  the 
aponeurosis  of  tiie  foreann ;  though  sometimes  it  ia  subcutaneous  with  the 
superficial  veins. 

The  ULNAR  KKBVE  (fig.  81,  '*)  enters  the  forearm  between  the 
attachments  of  the  flexor  carpi  ulnaris  to  the  olecranon  and  inner 
condyle  of  th#  humerus.  Under  cover  of  that  muscle  the  nenre 
reaches  the  nlnar  artery  about  the  middle  (in  length)  of  the  fore- 
arm, and  is  continued  on  the  inner  side  of  the  vessel  to  the  hand. 
On  the  annular  ligament  the  nerve  is  rather  deeper  than  the 
artery.  It  fiunishes  articular,  muscular,  and  cutaneous  branches  as 
below : — 

a.  Articular  nerves.  In  the  interval  between  the  olecranon  and 
the  inner  condyle,  slender  filaments  to  the  joint  arise. 

h.  Muscular  branches.  It  furnishes  offsets  near  the  elbow  to  two 
muscles  of  the  forearm  ;  one  enters  the  upper  part  of  the  flexor 
carpi  ulnaris,  and  the  other  supplies  the  inner  half  of  the  flexor 
profundus  digitorum. 

c.  Cutaneous  nerve  of  the  forearm  and  hand.  About  the  middle  of 


ulnaris.  Arteries  :  a.  Radial  trunk,  h.  Cutaneous  branch  of  it  to  the  palm 
of  the  hand.  a.  Ulnar  trunk,  d.  Its  recurrent  branch.  /.  Branch  with  the 
median  nerve,  e.  Anterior  interosseous,  g.  Brachial  trunk.  Nerves :  1. 
Median.  2.  Anterior  interosseous.  3.  Cutaneous  palmar  branch.  4.  Ulnar 
trunk.     5.  Cutaneous  palmar  branch  of  ulnar. 
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the  forearm  arises  a  small  palmar  branch  ('),  which  courses  on  the  branch  of 
ulnar   artery,  sending   twigs   around  that   vessel,  to  end  in  the  P^  ^^ 
integuments  of  the  palm  of  the  hand  :  sometimes  a  cutaneous  off- 
set perforates  the  aponeurosis  near  the  wrist,  and  joins  the  internal 
cutaneous  nerve. 

d.  The  dorsal  cutaneou9  nerve  of  the  hand  arises  about  two  inches  cutaneous 

nerve  or 
above  the  end  of  the  ulna,  and  passes  obhquely  backwards  beneath  back  of 

the  flexor  carpi  ulnaris  :  perforating  the  aponeurosis  it  is  lost  on  the  ^*°^ 

back  of  the  hand  and  fingers  (p.  278). 

The  MEDIAN  NERVE  (fig.  81, 0  leaves  the  hollow  of  the  elbow  Median 

nerve 

between  the  heads  of  origin  of  the  pronator  teres,  and  takes  the 
middle  line  of  the  limb  to  the  hand.  It  is  placed  beneath  the  the  two 
flexor  sublimis  as  low  as  two  inches  from  the  annular  ligament,  {j^^^ 
where  it  becomes  superficial  along  the  outer  border  of  the  tendons 
of  that  muscle.  Lastly  the  nerve  passes  beneath  the  annular  liga- 
ment to  the  palm  of  the  hand.  The  nerve  supplies  the  muscles  on 
the  front  of  the  forearm,  and  furnishes  a  cutaneous  offset  to  the 
hand. 

Muscular  offsets  leave  the  trunk   of  the  nerve  near  the  elbow,  Supplies  the 
and  are  distributed  to  all  the  muscles  of  the  superficial  layer  except  eies,  except 
the  flexor  carpi  ulnaris ;  in   addition,  the  nerve   supplies  the  deep  JJ"]l*"*^  * 
layer  through  the  interosseous  branch  (p.   289),  except  the  inner 
half  of  the  flexor  profundus  digitorum. 

The  cutaneous  palmar  branch  Q)  arises  in  the  lower  fourth  of  ^  cutaneous 
the  forearm ;  it  pierces  the  fascia  near  the  annular  ligament,  and  uaim  of 
crosses  over  that  ligament  to  reach  the  palm  of  the  hand.  '**^* 

The  RADIAL  NERVE  is  the  smaller  of  the  two  branches  into  which  Radial  nerve 
the  musculo-spiral  divides  at  the  elbow.   This  nerve  is  placed  along  *" 
the  outer  border  of  the  limb,  under  cover  of  the  supinator  longus     *  o™*"n» 
(fig.  80),  and  on  the  outer  side  of  the  radial  arter}'  till  within  three 
inches  of  tlie  wrist,  where  it  becomes  cutaneous  at  the  posterior 
border  of  the  supinator  tendon.     On  the  surface  of  the  limb  it  endti  on 
divides  into  two  branches,  which  are  distributed  on  the  dorsum  of  ^^^^  °'  *^® 
the  hand,  and  digits  (p.  278).    No  muscular  offset  is  furnished  by 
the  nerve. 

Dissection  (fig.  81).  To  examine  the  deep  layer  of  muscles  it  will  Dissection 
be  necessary  to  draw  well  over  to  the  radial  side  of  the  forearm  la^y^ot 
the  pronator  teres  ;  to  detach  the  flexor  sublimis  from  the  radius,  muscles: 
and  to  remove  its  fleshy  part.      The  areolar  tissue  is  to  be  taken 
from  the  deep  muscular  fibres  ;  and  the  anterior  interosseous  vessels 
and  nerve,  which  lie  on  the  interosseous  membrane,  and  are  con- 
cealed by  the  muscles,  are  to  be  traced  out. 

Above  the  ends  of  the  forearm-bones  the  arch  of  the  anterior  show  carpal 
carpal  arteries  may  be  defined.  "*^**' 

Deep  Layer  op  Muscles.    There  are  only  three  deep  muscles  Three  mus- 
on  the  front  of  the  forearm.    One  lies  on  the  ulna,  and  is  the  deep  Seep  Tayer. 
flexor  of  the  fingers  ;  a  second  covers  the  radius,  viz.  the  long 
flexor  of  the  thumb  ;  and  the  third  is  the  pronator  quadratus,  which 
lies  beneath  the  other  two,  near  the  lower  end  of  the  bones. 

The  FLKXOR  DIGITORUM  PROFUNDUS  vel  PERFORAXR  (fig.  81,  ^)  arises  Deep  flexor 

^   ^^        ^    ^  of  fingers. 
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DISSECTION   OF   FRONT    OF   FOREARM. 

from  the  anterior  and  inner  surfaces  of  the  ulna  for  three -fourths 
of  the  length  of  the  bone  ;  from  the  inner  half  of  the  interosseous 
ligament  for  the  same  distance  ;  and  from  an  aponeurosis  common 
to  the  muscle  and  the  flexor  carpi  ulnaris.  The  muscle  has  a  thick 
fleshy  belly,  and  ends  in  tendons  which,  united  together,  pass 
beneath  the  annular  ligament,  and  are  inserted  into  the  last 
phalanges  of  the  fingers. 

Tlie  cutaneous  surface  of  the  muscle  is  in  contact  with  the  ulnar 
ner>^e  and  vessels,  the  superficial  flexor  of  the  fingers,  and  the 
flexor  carpi  ulnaris.  The  deep  surface  rests  on  tlie  ulna  and  the 
pronator  quadratus  muscle.  The  outer  border  touches  the  flexor 
pollicis  longus  and  the  anterior  interosseous  vessels  and  nerve  ;  and 
the  inner  is  connected  by  aponeurosis  to  the  posterior  margin  of  the 
ulna. 

Action,  The  muscle  bends  the  last  joints  of  the  fingers,  and  the 
wrist ;  but  it  does  not  act  on  the  last  phalanx  till  after  the  second 
has  been  moved  by  the  flexor  sublimis. 

The  fingers  are  approximated  and  the  joints  bent  in  the  following 
order  : — firstly,  the  articulation  between  the  metacarpal  and  the 
middle  phalanx  is  flexed,  secondly,  the  last  phalangeal  joint,  and 
thirdly  the  metacarpo-phalangeal. 

The  FLEXOR  LONGUS  POLLICIS  (fig.  81,  ^)  arises  from  the  hollowed 
anterior  surface  of  the  radius,  as  low  as  the  pronator  quadratus ; 
from  the  outer  part  of  the  interosseous  membrane  ;  and  by  a  round 
distinct  slip  from  the  coronoid  process  of  the  ulna,  internal  to  the 
attachment  of  the  brachialis  anticus.  The  fleshy  fibres  descend  to  a 
tendon,  which  is  continued  beneath  the  annular  ligament,  and  is 
inserted  into  the  last  phalanx  of  the  thumb. 

On  the  cutaneous  surface  of  the  muscle  is  the  flexor  sablimis^ 
with  the  radial  vessels  for  a  short  distance  inferiorly.  The  muscle 
lies  on  the  radius  and  the  pronator  quadratus.  To  the  inner  side  is 
the  flexor  profundus  digitorum. 

Action.  It  bends  both  joints  of  the  thumb,  but  firstly  the  distal 
or  ungual.  After  the  phalanges  are  drawn  downwards  the  muscle 
flexes  the  wrist. 

Tlie  PRONATOR  QUADRATUS  (fig.  81,  ^)  IS  a  flat  muscle,  and  lies  on 
the  lower  fourth  of  the  bones  of  the  forearm.  It  arises  from  the 
anterior  and  inner  siuf  aces  of  the  ulna,  where  it  is  somewhat 
widened,  and  is  inserted  into  the  fore  part  of  the  radius  for  about 
two  inches. 

The  anterior  surface  is  covered  by  the  tendons  of  the  flexor 
muscles  of  the  fingers,  and  by  the  radial  vessels  ;  and  the  posterior 
surface  rests  on  the  radius  and  ulna  witli  the  intervening  membrane, 
and  on  the  interosseous  vessels  and  nerve.  Along  its  lower  border 
is  the  arch  formed  by  the  anterior  carpal  arteries. 

Action,  The  end  of  the  radius  is  moved  forwards  over  the  ulna 
by  this  muscle,  and  the  hand  is  pronated. 

The  anterior  interosseous  artery  (fig.  81,  e)  is  continued  on  the 
front  of  the  interosseous  membrane,  between  the  two  flexors  or  in 
the  fibres  of  the  flexor  digitorum,  till  it  reaches  an  aperture  beneath 
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the  pronator  quadratus.  At  that  spot  the  artery  turns  from  the  front 
to  the  back  of  the  Hmb,  and  descends  to  the  back  of  the  carpus, 
where  it  ends  by  anastomosing  with  the  posterior  interosseous  and 
carpal  arteries. 

Branches,  Numerous  offsets  are  given  to  the  contiguous  muscles.  Muscular 

One  long  branch  (/),  median^  accompanies  the  median  nerve,  SlJ[*^*f* 
supplying  it,  and  either  ends  in  the  flexor  sublimis,  or  extends 
beneath  the  annular  ligament  to  the  palmar  arch. 

About  the  middle  of  the  forearm  two  nutrient  vessels  of  the  nutrient  to 
radius  and  ulna  arise  from  the  artery.  ^      ^ 

Where  it  is  about  to  pass  through  the  interosseous  membrane  and  the 
it  furnishes  twigs  to  the  pronator  quadratus ;    and  one  branch  is  ***^"** 
continued  beneath  that  muscle  to  anastomose  with  the  anterior  carpal 
arteries. 

The  anterior  interosseous  nerve  is  derived  from  the  median  (fig.  Anterior 
81,'), and  accompanies  the  artery  of  the  same  name  to  the  pronator  nerveen^i 
quadratus  muscle,  the  imder   surface  of   which  it   enters.     Some  *"  pronator. 
lateral  branches  are  distributed  by  it  to  the  deep  flexor  muscles. 

Dissection.  The  attachment  of  the  biceps  and  brachialis  anticus  to  Diasection. 
the  bones  of  the  forearm  may  be  now  cleaned  and  examined. 

The  insertion  of  the  brachialis  anticus  takes  place  by  a  broad  innertion  of 
thick  tendon,  about  an  inch  in  length,  wliich  is  fixed  into  the  coro-  anticus. 
noid  process  of  the  ulna,  except  at  the  inner  edge ;  and  into  the 
contiguous  rough  part  of  the  bone. 

Insertion  of  the  biceps.  The  tendon  of  the  biceps  is  inserted  into  insertion  of 
the  inner  part  of  the  tubercle  of  the  radius,  and    slightly  into  the     ®    *^^* 
bone  behind  it.    A  bursa  intervenes  between  it  and  the  front  of 
the  tubercle.    At  its  attachment  the  anterior  surface  becomes  ex- 
ternal ;  and  the  opposite.    The  supinator  brevis  muscle  partly  sur- 
rounds the  insertion. 


Section  V. 

THE   PALM   OF  THE  HAND. 


Dissection  (fig.  83).  The  digits  being  separated  and  fixed  firmly  Dissection. 

with  tacks,  the  skin  is  to  be  reflected  from  the  palm  of  the  hand 

by  means  of  two  incisions.    One  is  to  be  carried  alone:  the  centre  ^^  t^« 

cutAneoufl 
from  the  wrist  to  the  fingers ;  and  the  other  is  to  be  made  from  side  nerves, 

to  side,  at  the  termination  of  the  first.    In  raising  the  inner  flap, 

the  small  palmaris  brevis  muscle  will  be  seen  at  the  inner  margin  and  muscle. 

of  the  hand ;  and  its  insertion  into  the  skin  may  be  left  till  the 

muscle  has  been  learnt.    In  the  fat  the  ramifications  of  the  small 

branches  (palmar)  of  the  median  and  ulnar  nerves  are  to  be  traced. 

Tlie  student  should  remove  the  fat  from  the  palmaris  muscle,  and  Define  the 

from  the  strong  palmar  fascia  in  the  centre  of  the  hand  ;  and  he  (a^i^^ 

flhould  take  care  not  to  destroy  a  transverse  fibrous  band  (transverse 

ligament)  which  lies  across  the  roots  of  the  fingers.    When  cleaning 
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the  fat  from  the  palmar  fascia  he  will  recognise,  near  the  digits, 
the  digital  vessels  and  nerves ;  and  must  be  especially  careful  of 
two, — viz.,  those  of  the  inner  side  of  the  little  finger  and  outer  side 
of  the  index  finger,  which  appear  farther  back  than  the  rest,  and  are 
most  hkely  to  be  injured.  By  the  side  of  the  vessels  and  nerves  to 
the  fingers  four  slender  lumbricales  muscles  are  to  be  defined. 

Lastly,  the  skin  and  the  fat  may  be  reflected  from  the  thumb 
and  fingers  by  an  incision  along  each,  in  order  that  the  sheaths  of 
the  tendons  with  the  collateral  vessels  and  nerves  may  be  laid  bare. 

Cutaneous  palmar  nerves.  Some  imnamed  t\^ngs  are  furnished  to 
the  integument  from  both  the  median  and  ulnar  nerves  in  the 
hand  ;  and  two  named  cutaneous  nerves  ramify  in  the  palm. 

One  is  an  offset  of  the  median  nen^e  (p.  287),  and  crosses  the 
annular  ligament :  it  extends  to  about  the  middle  of  the  palm,  and 
is  united  with  the  palmar  branch  of  the  ulnar :  a  few  filaments  are 
furnished  to  the  ball  of  the  thumb. 

The  other  palmar  branch  is  derived  from  the  ulnar  nerve  (p.  286)  ; 
it  has  been  traced  on  the  ulnar  artery  to  the  hand,  and  its  distribu- 
tion in  the  palm  naay  be  now  observed. 

The  PALMARis  BBEVis  (fig.  83,  h)  is  a  small  subcutaneous  muscle, 
about  two  inches  wide,  whose  fibres  are  collected  into  separate 
bundles.  It  is  attached  on  the  outer  side  to  the  palmar  aponeurosis, 
and  its  fibres  are  directed  inwards  to  join  the  skin  at  the  inner 
border  of  the  hand. 

This  muscle  lies  over  the  ulnar  artery  and  nerve.  After  it  has 
been  examined  it  may  be  thrown  inwards  with  the  skin. 

Action.  Drawing  the  skin  of  the  inner  border  of  the  hand  towards 
the  centre,  it  deepens  the  hollow  or  cup  of  the  palm. 

The  palmar  fascia  or  aponeurosis  consists  of  a  central  and  two 
lateral  parts ;  but  the  lateral,  which  cover  the  muscles  of  the  thumb 
and  little  finger,  are  so  thin  as  not  to  require  separate  notice. 

The  central  part  is  a  strong,  white  layer,  which  is  pointed  at  the 
wrist,  but  is  expanded  towards  the  fingers,  where  it  nearly  covers 
the  palm  of  the  hand.  Posteriorly  the  fascia  receives  the  tendon 
of  the  palmaris  longus,  and  is  connected  to  the  annular  ligament ; 
and  anteriorly  it  ends  in  four  processes,  which  are  continued  for- 
wards, one  for  each  finger,  to  tiie  sheaths  of  the  tendons.  At  the 
point  of  separation  of  the  pieces  from  one  another  some  transverse 
fibres  are  placed,  which  arch  over  the  lurabricalis  muscle,  and  the 
digital  vessels  and  nerve  appearing  at  this  spot.  From  the  pieces 
of  the  fascia  a  few  superficial  longitudinal  fibres  are  prolonged 
to  the  integuments  near  the  cleft  of  the  fingers. 

Dissection.  To  follow  one  of  the  digital  processes  of  the  fascia  to 
its  termination,  the  superficial  fibres  being  first  removed,  it  may  be 
divided  longitudinally  by  inserting  the  knife  beneath  it  opposite 
the  head  of  the  metacarpal  bone. 

Ending  of  the  processes.  Each  process  of  the  fascia  sends  down- 
wards an  offset  on  each  side  of  the  tendons,  which  is  fixed  to  the 
deep  ligament  connecting  together  the  ends  of  the  metacarpal  bones, 
and  to  the  edge  of  the  metacarpal  bone  for  a  short  distance. 


CLSAtt  VESSELS   AND   NERVE. 


2B1 


The  tuperfieial  traniverie  ligament  of  Ihefiageri  is  a  tbin  fibrous  ^B«inentor 
band,  whjcb  etrctches  across  the  roots  of  tho  four  fingers,  and  is    *  "**"■ 
contained  in  the  fold  of  skin,  forming  the  rudiment  of  a  wob  be- 
tween them.   Beneath  it  the  digital  nerves  and  vesacia  are  continued 
onwards  to  their  terminations. 

Bhtath  of  the  Jiexor  tetidoai  (fig.  82).    Along  each  finger  the  flexor  pu"""?^ 
tendons  are  retained  in  place  against  the  plialangea  hy  a  fibrous 
■heBth.     Oppowte  the  middle  of  each  of  the  two  tUckiuH 

neoreat  phalanges  the  sheath  is  formed  by  a  Fig.  a2." 

•bong  fibrous  band  («  and  /)  (ligamentum  vagi- 
nftle),  which  is  almost  tendinous  in  consiHtence  ; 
bat  opposite  the  joints  it  conaista  of  a  thin 
membrane  with  scattered  and  oblique  fibrea.  If 
the  ahcath  be  opened  it  will  be  seen  to  be  lined 
by  a  RvnoTial  meinbrano,  which  forms  long  and 
■lender  vascular  folds  (vinctda  vasculosa)  be- 
tw-ecn  the  tendons  and  the  bonea. 

Direction.  The  palmar  fascia,  and  the  thinner 
parts  of  the  digital  ahcaths  opposite  the  joints 
of  the  fingers  may  bo  taken  away.  On  the 
removal  of  the  fascia  the  palmar  arch  of  the 
ulnar  artery,  and  the  median  and  ulnar  nen'cs, 
become  apparent. 

Palmar  Part  of  the  Ulnar  Abtkry  (fig.  83). 
In  the  palm  of  the  hand  tlie  ulnar  artery  is 
directed  towarda  the  muscles  of  the  thumb, 
where  it  communicates  with  two  oSaets  of  the 
ndial  trunk,  viz.,  the  superficial  volar  branch  (e), 
and  the  branch  to  tlie  radial  side  of  the  fore- 
finger (/).  Tho  curved  part  of  the  artery, 
which  lies  across  the  hand,  is  named  the  luper- 
fidal  palmar  arch  (il). — Its  convexity  ia  turned 
towards  the  flngera,  and  its  position  in  the  palm 
would  be  nearly  marked  by  a  line  across  the 
band  from  the  cleft  of  the  tliumb. 

The   arch  is  comparatively  superficial ;    it  is 
covered  in  greater  part  by  tho  integuments  and 
the  palmar  fascia,  but  at  the  inner  border  of  the  hand  tho  pahnoris 
brevis  muscle  (n)  lies  over  it.     Beneath  it  are  tho  flexor  tendons 
and  the  branches  of  tlie  ulnar  and  median  nerves.    Vena)  comites 
lie  on  its  sides. 

Branchet.    From  the  convexity  of  the  aroli  proceed  tlie  digital  Bwjiciie* 
arteries,  and  from  the  concavity  some  small  ofEsets  to  the  palm  of 
the  band.    A  small  branch  (profunda)  arises  as  soon  as  tho  artery 
enters  the  band. 

.   The  profunda   at  communicating  broach  (fig.  84,  b),  | 


*  nie  extensor  l«ndan  of  tha  fiager  with  its  acceuor;  moBclM,  and  tlia 
■hath  at  ths  floxor  tendoiu.  a.  Eitensar  tcnJon,  with  b,  iateromeam,  and 
c;  lombricalca  muclaB  joining  it.  i.  Plexor  teadoD  ;  <  uid  /,  thickar  puts 
af  ita«b««th. 
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downwards  with  a  branch  of  the  ulnar  nerve  between  the  abductor 
and  short  flexor  muscles  of  the  little  finger,  to  inosculate  with  the 
deep  palmar  arch  of  the  radial  artery  (p.  298). 

h.  The  digital  branches  (g)  are  four  in  number,  and  supply  both 
sides  of  the  three  inner  fingers  and  one  side  of  the  index  finger. 
The  branch  to  the  inner  side  of  the  hand  and  little  finger  is  un- 
divided ;  but  the  others,  corresponding  with  the  three  inner  interos- 
seous spaces,  bifurcate  anteriorly  to  supply  the  contiguous  sides  of 
the  above-said  digits.  In  the  hand  these  branches  are  accompanied 
by  the  digital  nerves,  which  they  sometimes  pierce. 

Near  the  root  of  the  fingers  they  receive  communicating  branches 
from  offsets  of  the  deep  arch  ;  but  the  digital  artery  of  the  inner 
side  of  the  little  finger  has  its  communicating  branch  about  the 
middle  of  the  palm. 

From  the  point  of  bifurcation  the  branches  extend  along  the 
sides  of  the  fingers  ;  and  over  the  last  phalanx  the  vessels  of  oppo- 
site sides  unite  in  an  arch,  from  whose  convexity  ofEsets  proceed 
to  supply  the  ball  of  the  finger.  Collateral  offsets  are  furnished  to 
the  finger  and  the  sheath  of  the  tendons ;  and  small  twigs  are 
supplied  to  the  phalangeal  articulations  from  small  arterial  arches 
on  the  bones — an  arch  being  close  behind  each  joint.  On  the  dor- 
sum of  the  last  phalanx  is  another  arch  near  the  nail,  from  which 
the  nail-pulp  is  supplied. 

Palmar  Part  of  the  Ulnar  Nerve  (fig.  83,  ^).  The  ulnar  nerve 
divides  on  or  near  the  annular  ligament,  into  a  superficial  and  a 
deep  branch. 

The  deep  branch  accompanies  the  profunda  artery  to  the  muscles, 
and  will  be  subsequently  dissected  with  that  vessel  (fig.  84). 

The  superficial  branch  furnishes  an  offset  to  the  palmaris  brevis 
muscle,  and  some  filaments  to  the  integument  of  the  inner  part  of 
the  hand,  and  ends  in  two  digital  nerves  for  the  supply  of  both 
sides  of  the  little  finger,  and  half  the  next. 

Digital  nerves  (').  The  more  internal  nerve  is  undivided,  like  the 
corresponding  artery. 

The  other  is  directed  to  the  cleft  between  the  ring  and  little 
fingers,  and  bifurcates  for  the  supply  of  their  opposed  sides  :  in  the 
palm  of  the  hand  this  last  branch  is  connected  with  an  offset  (*)  of 
the  median  nerve. 

Along  the  sides  of  the  fingers  the  digital  branches  have  the  same 
arrangement  as  those  of  the  median  nerve. 

Palmar  Part  of  the  Median  Nerve  (fig.  83, ').  As  soon  as  the 
median  nerve  issues  from  beneath  the  annular  ligament  it  becomes 
enlarged  and  somewhat  flattened,  and  divides  into  two  nearly  equal 
parts  for  the  supply  of  digital  nerves  to  the  thumb  and  the  remain- 
ing two  fingers  and  a  half :  the  more  external  of  the  two  por- 
tions furnishes  a  small  muscular  branch  to  the  ball  of  the  thumb. 
The  trunk  of  the  nerve  and  its  branches  are  covered  by  the 
palmar  fascia  ;  and  beneath  them  are  the  tendons  of  the  flexor 
muscles. 

a.  The  branch  to  muscles  of  the  thumb  (^)  supplies  the  outer  half 


UEDIAN   IIEET£  AND    B&AKCHE8. 

of  the  short  flexor,  and  «ndB  in  the  abductor  and  opponena  pollicis 
mneclea. 

b.   The  digital  nerves   (*)  are  five  in  number.    Three  of  them,  Flv«dl 
which  are  diatributeii  to  the  sidee  of  the  thumb  and  the  radial  side 
of  the  fore  finger,  are  undivided,  and  come  from  the  external  of 
ti«  two  pieces  into  which  the  trunk  of  the  median  splits.    Tlie 

Fig.  83.* 


Other  two  spring  from  tlie  inner  piece  of  the  nerve,  nnd  ore  bifur- 
cated to  supply  the  opposed  sides  of  the  middle  and  fore,  and  the 
middle  and  ring  fingers. 

Thejinl  (tro  nerves  belong  to  the  thumb,  one  being  on  each  side  Pint  two, 
ind  the  most  external  is  said  to  communicate  with  branches  of 
the  radial  nerve. 

*  DisKction  of  tbs  snperGei&l  vessels  and  nerrea  gf  the  pain)  of  th«  hand, 
with  »m«  of  the  snperficLal  muscles.  (niDstrations  of  Duuections. )  Mutdet  : 
k.  Abductor  palUcis.  c.  Flexor  brevia.  d.  Adductor  poUicia.  b.  PilmarlB 
Iterii.  Arteria  :  a.  Trunk  of  alnar,  and  b,  of  ladial.  <■.  Superficial  volar 
tnnch.  rf.  Superficial  palmar  arch.  «.  Branch  oniUng  the  arch  wiUi/ the 
ndial  digilAl  bnnch  of  the  forefiuger.  g.  Four  digital  bnuichee  of  the  super- 
ficial BTcb.  Nrrra  :  1.  Ulnar,  and  2,  its  tvo  digital  branches.  3.  Meilian, 
and  S,  i(<  digital  branches  to  three  fingers  and  a  half.  4.  Branch  oE  the 
Bedian  to  some  mascles  of  the  thumb.     S.  Commnnicatiug  bi>Dch  from  the 
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The  third  is  directed  to  the  radial  side  of  the  index  finger,  and 
gives  a  branch  to  the  most  external  lumbrical  muscle. 

The  fourth  furnishes  a  nerve  to  the  second  lumbrical  muscle,  and 
divides  to  supply  the  contiguous  sides  of  the  fore  and  middle 
fingers. 

The  fifths  like  the  fourth,  is  distributed  by  two  branches  to  the 
opposed  sides  of  the  middle  and  ring  fingers  :  it  communicates  with 
a  branch  of  the  ulnar  nerve. 

On  the  fingerB,  On  the  sides  of  the  fingers  the  nerves  are  super- 
ficial to  tlie  arteries,  and  reach  to  the  last  phalanx,  where  they  end 
in  filaments  for  the  ball,  and  the  pulp  beneath  the  nail.  In  their 
course  forwards  the  nerves  supply  chiefly  tegumentary  branches  : 
one  of  these  is  directed  backwards  by  the  side  of  the  metacarpal 
phalanx,  and  after  uniting  with  the  digital  nerve  on  the  back  of 
the  finger  (p.  278),  is  continued  to  the  dorsum  of  the  last  phalanx. 

Dissection,  The  tendons  of  the  flexor  muscles  may  be  followed 
^n^ons.**^^  next  to  their  termination.  To  expose  them  the  ulnar  artery  should 
be  cut  through  below  the  origin  of  the  profunda  branch ;  and  the 
small  superficial  volar  branch  (of  the  radial)  having  been  divided, 
the  palmar  arch  is  to  be  thrown  towards  the  fingers.  The  ulnar 
and  median  nerves  are  also  to  be  cut  below  the  annular  ligament, 
and  turned  forwards. 

A  longitudinal  incision  is  to  be  made  through  the  centre  of  the 
annular  hgament,  without  injuring  the  small  muscles  that  arise  from 
it,  and  the  pieces  of  the  hgament  are  to  be  thrown  to  the  sides. 

Finally  the  sheaths  of  the  fingers  may  be  opened  for  the  purpose 
of  observing  the  insertion  of  the  tendons. 

Flexor  tendons.  Beneath  the  annular  ligament  the  tendons  of 
the  deep  and  superficial  flexors  are  surrounded  by  a  large  and  loose 
synovial  membrane,  which  projects  upwards  into  the  forearm  and 
downwards  into  the  hand,  and  sends  an  offset  into  the  digital  sheath 
of  the  thumb  and  that  of  the  httle  finger.* 

Flexor  suhlimis.  The  tendons  of  the  flexor  sublimis  are  superficial 
to  those  of  the  deep  flexor  beneath  the  ligament ;  and  all  four  are 
nearly  on  the  same  level,  instead  of  being  arranged  in  pairs  as  in 
in  the  hand,  the  forearm.  After  crossing  the  palm  of  the  hand  they  enter  the 
Insertion,  sheath  of  the  fingers  (fig.  82,  e)  ;  and  each  is  inserted  by  two 
processes  into  the  margins  of  the  middle  phalanx,  about  the  centre. 
When  first  entering  the  digital  sheath,  the  tendon  of  the  flexor 
sublimis  conceals  that  of  the  flexor  profundus ;  but  near  the  front 
of  the  first  phalanx  it  is  split  for  the  passage  of  the  tendon  of  the 
latter  muscle. 

Dissection,  To  see  the  tendons  of  the  deep  flexor  and  the  lum- 
brical muscles,  the  flexor  sublimis  must  be  cut  through  above  the 
wrist,  and  thrown  towards  the  fingers.  Afterwards  the  areolar 
tissue  should  be  taken  away. 

Flexor  profundus.  At  the  lower  border  of  the  annular  ligament 
the   tendinous  mass  of  the  flexor  profundus  is  divided  into  four 
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*  Theile  refers  the  Dotice  of  this  fact  to  M.  Maslienrat-Lag^maid,  in  No.  18 
of  the  *'  Gazette  M^dicale,"  for  1839. 
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pieces,  though  in  the  forearm  only  the  tendon  of  the  fore  finger  is 
distinct  from  the  rest.    From  the  ligament  the  f om*  tendons  are  cross  the 
directed  through  the  hand  to  the  fingers,  and  give  origin  to  the  ^"^ 
small  lumbricales  muscles.    At  the  root  of  the  fingers  each  enters 
the  digital  sheath  with  a  tendon  of  the  fiexor  sublimis,  and  having 
passed  through  that  tendon,  is  inserted  into  the  base  of  the  last  to  their 

phalanx.  iiiBertion. 

Between  both  flexor  tendons  and  the  bones  are  thin  membranes,  Short  folds 
one  for  each.     By  means  of  this  each  tendon  is  connected  with  the  flexor  ten- 
capsule  of  the  joint,  and  the  fore  part  of  the  phalanx  immediately  ^"°'*- 
behind  the  bone  into  which  it  is  inserted. 

The  lumbricaUs  muscles  (fig.  84,  i)  are  four  small  fleshy  slips,  Lumbricai 
which  arise  from  the  tendons  of  the  deep  flexor  near  the  annular  *""**^'^'-''*- 
ligament ;    and  are  directed  to  the  radial  side  of  the  fingers,  to 
be  inserUd  into  an  aponeurotic  expansion  on  the  dorsal  aspect  of  the 
metacarpal  phalanx  (fig.  82,  c). 

These  muscles  are  concealed  for  the  most  part  by  the  tendons  Connec- 
and  vessels  that  have  been  removed  ;  but  they  are  subcutaneous  for  *'"'"*' 
a  short  distance  between  the  processes  of  the  palmar  fascia.    Tlic 
oater  two  arise  from  single  tendons,  but  each  of  the  others  is  Different 
connected  with  two  tendons.  ongm. 

Action.  By  their  insertion  into  the  long  extensor  tendon  they  Use  as 
will  aid  it  in  straightening  the  two  last  phalangeal  joints ;    and  ®^*<^'"^" 
when  the  metacarpo-phalangeal  joints  are  much  bent  they  may  ami  flexors. 
assist  in  maintaining  the  flexion  of  those  articulations. 

Tendon  of  the  flexor  pollicis  longus.   Beneath  the  annular  ligament  Tendon  of 
this  tendon  is  external  to  the  flexor  profundus,  and  turns  outwards  ^^"^^^^u*^ 
between  the  heads  of  the  flexor  brevis  pollicis  (fig.  84),  to  be  in- 
Merted  mio  the  last  phalanx  of  the  thumb.    The  common  synovial  iu  insertion. 
membrane  surrounds  it  beneath  the  annular  ligament,  and  sends  a 
prolongation,  as  before  said,  into  its  digital  sheath. 

Dissection  (fig.  84).    The  deep  palmar  arch  of  the  radial  artery.  Dissection 
with  the  deep  branch  of  the  ulnar  nerve,  and  the  interossei  muscles,  ^f  Jhiuub** 
will  come  into  view  if  the  flexor  profundus  is  cut  above  the  wrist, 
and  thrown  with  the  lumbricales  muscles  towards  the  fingers ;  but 
in  raising  the  tendons  the  student  should  preserve  two  fine  nerves 
and  vessels  entering  the  two  inner  lumbricai  muscles. 

The  dissection  of  the  muscles  of  the  ball  of  the  thumb  and  the  a"<i  little 
little  finger  is  next  to  be  prepared.    Some  care  is  necessary  in  making    "^*'^' 
a  satisfactory  separation  of  the  different  small  thumb  muscles  ;  but 
those  of  the  little  finger  are  more  easily  defined. 

Short  Muscles  of  the  Thumb  (fig.  84).  These  are  four  in  number,  ,^,"**'i  "\^*'" 
and  are  named  from  their  action  on  the  thumb.    The  most  super-  bull  of  the 
ficial  is  the  abductor  pollicis  ;  beneath  it  is  the  opponens  polhcis,  b,  *^^^^^»  v^» 
which  will  be  recognised  by  its  attachment  to  the  whole  length  of 
the  metacarpal  bone.    To  the  inner  side  of  the  last  is  the  bifid 
ehort  flexor.    And  the  wide  muscle  coming  from  the  third  metacarpal 
bone  is  the  adductor  of  the  thumb. 

The  ABDUCTOR  POLLICIS,  A,  IS  about  an  inch  wide,  and  is  thin,  and  Abdu<:tor. 
vaperficial  to  the  rest.    It  arises  from  the  upper  part  of  the  annular 
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ligament  at  the  radial  side,  and  from  the  ridge  of  the  os  trapezium  ; 
and  is  inserted  into  the  hase  of  the  first  phalanx  of  the  thmnb. 

The  muscle  is  subcutaneous,  and  rests  on  the  opponens  pollicis  : 
it  is  connected  oftentimes  at  its  origin  with  a  slip  from  the  tendon 
of  the  extensor  ossis  metacarpi  pollicis. 

Action,  It  removes  the  metacarpal  bone  of  the  thumb  from  the 
other  digits  ;  and  when  it  has  so  acted  it  may  assist  slightly  the 
short  flexor  in  bending  the  metacarpo-phalangeal  joint. 

Dissection.  The  opponens  polUcis  will  be  seen  on  cutting  through 
the  abductor.  To  separate  the  muscle  from  the  short  flexor  on  the 
inner  side,  the  student  should  begin  near  the  fore  part  of  the  meta- 
carpal bone,  where  there  is  usually  a  slight  interval. 

The  OPPONENS  POLLICIS,  B,  arises  from  the  annular  ligament  beneath 
the  preceding,  and  from  the  os  trapezium  and  its  ridge  ;  it  is  inserted 
into  the  front  and  the  outer  border  of  the  metacarpal  bone  for  the 
whole  length. 

This  muscle  is  partly  concealed  by  the  preceding,  though  it  pro- 
jects on  the  outer  side.  Along  its  inner  border  is  the  flexor  brevis 
pollicis.  An  insertion  into  the  external  sesamoid  bone  is  described 
by  Theile. 

Action,  From  its  attachment  to  the  metacarpal  bone  it  is  able  to 
draw  that  bone  inwards  over  the  palm  of  the  hand,  turning  it  at  the 
same  time,  so  as  to  allow  the  ball  of  the  thumb  to  be  applied  to 
the  ball  of  each  of  the  fingers,  as  in  picking  up  a  pin. 

The  FLEXOR  BREVIS  POLLICIS,  c,  is  the  largest  of  the  short  muscles 
of  the  thumb  ;  it  consists  of  two  pieces  (inner  and  outer)  at  the 
insertion,  but  these  are  united  at  the  origin.  Posteriorly  it  arises 
from  the  os  trapezoides  and  os  magnum  ;  from  the  bases  of  the 
second  and  tliird  metacarpal  bones  ;  and  from  the  annular  ligament, 
at  the  lower  part.  In  front  it  is  inserted  by  two  heads  into  the 
sides  of  the  base  of  the  first  phalanx  of  the  thumb, — the  inner 
piece  being  united  with  the  adductor,  and  the  outer  with  the 
abductor  pollicis.  A  sesamoid  bone  is  connected  with  each  head  at 
its  insertion. 

The  tendon  of  the  long  flexor  lies  on  this  muscle,  occupying  the 
interval  between  the  processes  at  the  insertion ;  and  the  deep 
palmar  arch  of  the  radial  artery  issues  beneath  the  inner  head. 

Action.  The  muscle  bends  the  metacarpo-phalangeal  joint,  and 
assists  the  opponens  in  drawing  the  thumb  forwards  and  inwards 
over  the  palm. 

The  ADDUCTOR  POLLICIS  D,  is  pointed  at  the  thumb,  and  wide  at 
the  opposite  end.  Its  origin  is  fixed  to  the  anterior  or  lower  two- 
thirds  of  the  metacarpal  bone  of  the  middle  digit,  on  the  palmar 
aspect ;  and  its  insertion  is  attached,  with  that  of  the  sliort  flexor^ 
to  the  inner  side  of  the  first  phalanx  of  the  thumb. 

The  cutaneous  surface  is  in  contact  with  the  tendons  of  the 
flexor  profundus  and  the  lumbrical  muscles  ;  and  the  deep  siu-face 
lies  over  (in  this  position)  the  first  dorsal  interosseous  muscle,  J, 
and  the  second  and  third  metacarpal  bones  with  the  intervening 
muscle. 
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AeUcm.  By  ita  contraction  tlie  thumb  is  applied  to  the  radial  Uh. 
Ixiider  of  the  hand,  and  approximated  to  the  fingers. 

Show  Muscles  ov  the   Little  Flvoeb  (fig.  84).    ITiere  areTwoortiu 
CMunonly  two  muscIcB  in  the  ball  of  the  little  finger, — an  abductor  udJJl''^ 


and  an  adductor.    Sometimes  there  is  a  small  flexor,  F,  betwecu  the 
other  two. 

The  ABDUCTOR  MINIMI  DIGITI,  E,  IS  tlie  most  internal  of  the  eliort  Ab.luctor 

tntiflcles.    It  aritet  from  the  pisifonn  bone  and  the  tendon  of  the 
flexor  carpi  ulnsris,  and  is  intertrd  into  the  ulnar  side  of  the  base  isUicmnt 
of  the  first  phalanx  of  the  little  finger  ;  an  offset  from  it  reaches 
the  extensor  tendon  on  the   back   of  the   phalanx.     The  palmaris 
brevis  partly  conceals  the  muscle. 

Action.  Firstly  it  draws  the  little  finger  away  from  the  others  ;  um. 
tut  continuing  to  act  it  betids  the  metncarpo-plialaiigeal  joint. 

*  Deep  dinectioD  of  the  pnliD  of  the  Land.  (Illustntioiis  of  Dismctiona.) 
Mtuda :  x.  Abductor  pollicis.  b.  Oppusens  pollicia.  c.  Flexor  breru 
pollicii.  D.  Addactor  poUicii.  r.  Abductor  mininii  digiti.  F.  Fleior  brevis 
mimsii  di^ti.  a.  OpponeiiB  minimi  digiti.  T.  Lambricales.  j.  Fint  don&I 
interoaseoiu.  FewiZt .'  a.  Ulnu  utcry,  cut.  b.  Profanda  iirsnch.  c.  Deep 
palmar  arch.  d.  Badial  digital  arter;  of  the  index  tin^jer.  e.  Arteria  magna 
pollicia.  /.  Inl«ro«BeoaB  artericB.  A'enci:  1.  Cloar  uerre,  cat.  2.  Deep 
branch  of  the  palm  of  the  hand,  and  i,  its  continantion  to  end  in  some  of  the 
thamb  mnicln.     8.  Offwti  to  the  inner  two  Inmbiicaleii. 
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Flexor  The  FLEXOR  BREVis  MINIMI  DiGiTi,  F,  appears  often  to  be  a  part  of 

^ften^bLnt  ^^®  abductor.    Placed  at  the  radial  border  of  the  preceding  muscle, 

it  takes  origin  from  the  tip  of  the  process  of  the  unciform  bone, 

and  slightly  from  the  annular  hgament ;  it  is  inserted  with  the 

abductor  into  the  first  phalanx. 
Vfie.  It  lies  on  the  abductor  ;  and  near  its  origin  it  is  separated  from 

the  abductor  muscle  by  the  deep  branches  of  the  ulnar  artery  and 

nerve. 
Opponens         Action,  The  first  phalanx  is  moved  towards  the  palm  by  this 
poiiicis.        muscle,  and  the  metacarpo-phalangeal  joint  is  bent 

The  ADDUCTOR  vel   opponens  minimi   digiti,   o,  resembles  the 

opponens  poiiicis  in  being  attached  to  the  metacarpal  bone.    Its 

origin  is  from  the  process  of  the  unciform  bone,  and  the  lower 

part  of  the  annular  ligament :  its  insertion  is  fixed  into  the  ulnar 

side  of  the  metacarpal  bone  of  the  little  finger. 
Tlie  adductor  is  partly  overlaid  by  tlie  preceding  muscles  ;  and 

beneath  it  the  deep  branches  of  the  ulnar  artery  and  nerve  pass. 
Xjsc.  Action,  It  raises  the  inner  metacarpal  bone,  and  moves  it  towards 

the  others,  so  as  to  deepen  the  palm  of  the  hand. 
Dissection         Dissection,  Tlie  radial  artery  comes  into  the  hand  between  the 
of  deep  arch  firg^  two  metacarpal  bones  ;  and  to  lay  bare  the  vessel,  it  will  be 

requisite  to  detach  the  origin  of  the  flexor  brevis  poiiicis.    The 

deep  palmar  arch,  and  the  branch  of  the  ulnar  nerve  accompanying 

it,  together  with  their  offsets,  are  to  be  dissected  out. 
interossei  A  fascia,  which  covers  the  interossei  muscles,  is  to  be  removed, 

fascia.^        when  the  dissector  has  obser\'ed  its  connection  with  the  transverse 

ligament  uniting  the  heads  of  the  metacarpal  bones. 
Radial  Radial  Artery  IN  THE  Hand  (fig.  84).    The  radial  artery  enters 

JjJ^J^  ^       the  palm  at  the  first  interosseous  space,  between  the  heads  of  the 

first  dorsal  interosseous  muscle :  and  after  furnishing  one  branch 

to  the  thumb,  and  another  to  the  index  finger,  turns  across  the 
forms  deep  hand  towards  the  ulnar  side,  with  its  venva  comites,  forming  the 
^^^  deep  arch. 

The  deq)  palmar  arch  (c)  extends  from  the  interosseous  space  to 

the  base  of  the  metacarpal  bone  of  the  little  finger,  where  it  joins 
which  lies  the  profunda  communicating  branch  (b).  Its  convexity,  which  is 
bones*^"^^    but  slight,  is  directed  forwards  ;  and  its  situation  is  nearer  the 

carpal  bones  than  that  of  tlie  superficial  arch.  The  arch  has  a  deep 
and  beneath  position  in  the  hand,  and  lies  on  the  metacarpal  bones  and  the 
muscles.  iuterossei  muscles.  It  is  covered  by  the  long  flexor  tendons,  and 
Branches :     in  part  by  the  flexor  brevis  poiiicis.    The  branches  of  the  arch  are 

tlie  following  : — 
Recurrent        a.  Recurrent  branches  pass  from  the  concavity  of  the  arch  to  the 

front  of  the  carpus  ;  these  supply  the  bones,  and  anastomose  with 

the  other  carpal  arteries. 
Perforating.       b.  Three  perforating  arteries  pierce  the  three  inner  dorsal  interossei 

muscles,  and  communicate  with  the  interosseous  arteries  on  the  back 

of  the  hand. 
Inter-  c.  Usually  there  are  three  palmar  interosseous  arteries  (/),  which 

osseous.       occupy  the  three  inner  metacarpal  spaces,  and  terminate  by  joining 
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the  digital  branches  of  the  superficial  palmar  arch  at  the  cleft  of 

the  fingers.     These  branches  supply  the  interosseous  muscles,  and 

the  two  or  three  inner  lumbricales  ;  they  vary  much  in  their  size  and 

an-angement. 
d.  Digital  branches  of  the  radial.  The  large  artery  of  the  thumb  («)  V^^^} 

(art  princeps  pollicis)  runs  between  the  first  metacarpal  bone  and  j^^^^  ^f 

the  flexor  brevis  pollicis,  to  the  interval  between  the  heads  of  the  the  thumb. 

mnsclC)  where  it  divides  into  the  two  collateral  branches  of  the 
thumb :  these  are  distributed  like  the  arteries  of  the  superficial 
arch  (p.  292). 

e.  The  digital  branch  of  the  index  finger  {d)  (art.  radialis  indicis)  i^^J^^^ 
is  directed  over  the  first  dorsal  interosseous  muscle,  J,  and  beneath  Auger. 
the  short  flexor  and  the  adductor  pollicis,  to  the  radial  side  of  the 
forefinger.  At  the  anterior  border  of  the  adductor  pollicis,  D,  this 
branch  is  usually  connected  by  an  offset  with  the  superficial  palmar 
arch  ;  and  at  the  end  of  the  digit  it  unites  with  the  branch  furnished 
to  the  opposite  side  by  the  ulnar  artery. 

The  deep  branch  of  the  ulnar  nerve  (')  accompanies  the  arch  of  the  ^V  ^>ranch 
radial  artery  as  far  as  the  muscles  of  the  thumb,  and  terminates  nerve, 
in  offsets  to  the  adductor  pollicis  and  the  inner  head  of  the  short 
flexor. 

branches.  Near  its  origin  the  nerv^e  furnishes  branches  to  the  MiwouUr 
muscles  of  the  little  finger.     In  the  palm  it  gives  offsets  to  all  the  ^^^^ 
palmar  and  dorsal  interosseous  muscles,  and  to  the  inner  two  lum- 
brical  muscles  ('),  besides  the  tenninal  branches  before  mentioned. 

The  transverse  metacarpal  ligament  connects  together  the  heads  of  Ligament  of 
tbc  four  inner  metacarpal  bones.     Its  cutaneous  surface  is  hollowed  mTtacarpal 
where  the  flexor  tendons  cross  it ;  and  beneath  it  the  interossei  iwnes. 
muscles  pass  to  their  insertion.    To  the  posterior  border  the  fascia 
covering  the  interossei  muscles  is  united.    The  ligament  should  now 
be  taken  away  to  sec  the  interossei  muscles. 

The  INTEROSSEI  MUSCLES,  SO  named  from  their  position  between  the  Seven  inter- 
metacarpal bones,  are  seven  in  number.    Two  muscles  occupy  each  ^-leg, 
space,  except  in  the  first  where  there  is  only  one  ;  they  arise  from 
the  metacarpal  bones,  and  are  inserted  into  the  first  phalanx  of  the 
fingers.     They  are  divided  into  palmar  and  dorsal  interossei ;  but  di>'ided  into 
all  the  small  muscles  are  evident  in  the  palm  of  the  hand,  though  J^IfJoraaL 
some  project  more  than  the  others. 

The  palmar  muscles  (fig.  85),  three  in  number,  are  smaller  than  Number  and 
the  dorsal  set,  and  are  most  prominent  in  the  palm  of  the  hand.  J*,aiman 
They  arise  from  the  palmar  surface  of  the  metacarpal  bones  of  the 
fingers  on  which  they  act,  viz.,  those  of  the  fore,  ring,  and  little 
fingers  ;  and  they  are  inserted  into  the  ulnar  side  of  the  fore,  and 
the  radial  side  of  the  other  two  digits. 

Both  sets  of  muscles  have  a  similar  termination  (fig.  82,  b)  : —  Common  in- 
the  fibres  end  in  a  tendon,  which  is  inserted  into  the  side  of  the  first  Jl^'^^^ts'. 
or  metacarpal  phalanx,  and  sends  an  expansion  to  join  the  extensor 
tendon  on  the  dorsum  of  the  bone. 

The  </or«annterossei  (fig.  86)  extend  farther  back  than  the  palmar  Donai  set. 
set,  and  arise  by  two  heads  from  the  lateral  surfaces  of  the  meta-  Origin. 
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carpal  bones  between  which  they  lie.  The  dorsal  muecles  are  thus 
allotted  to  the  digits  : — two  belong  to  the  second  finger,  a  third 
ia  connected  with  the  radial  side  of  the  fore,  and  the  fourth  with 
the  ulnar  side  of  the  ring  finger. 

Action.  Tliey  help  to  bend   the  metacarpo-phalangeal  joints  by 
their  attachment  to  the  first  phalanx ;  and  will  asBist  in  the  eitcnwon 


Pig.   85.* 


Pig.  88.+ 


of   the  two  last  phalangeal  joints   through   their   union  with  the 

extensor  tendon. 
u  mbdncton      Further,  the  interossei  can  separate  and  approiimate  the  atraight- 
ton.         '    tned  fingers  : — thus  the  palmar  set   adduet  to  the  second  finger ; 

and  the  dorsal  abduct  frona  the  middle  line  of  the  second  finger — 

the  two  fixed  to  this  digit  moving  it  to  the  right  and  left  of  that 

DinectiDii.  Diueetion.  The  attachments  of  the  annular  Ugament  to  the  carpal 
bones  on  each  side  are  to  be  next  dissected  out  by  taking  away  the 
small  muscles  of  the  thumb  and  little  finger.  Before  reading  ita 
description,  tlie  ends  of  the  cut  Ugament  may  be  placed  in  oppo- 
sition, and  fixed  with  a  stitch. 
AdddIht  Tlie  anterior  annular  ligantenl  is  a  firm  ligamentous  hand,  which 

ftSiTot'"'   arches  over  and  binds  down  the  flexor  tendons  of  the  fingers.     It 
wiirt  is  attached  externally  to  the  front  of  the  os  scaphoidea,  and  to  the 

fore  and  inner  parts,  and  ridge  of  the  os  trapezium  ;  and  internally 
to  tlic  unciform  and  pisifonu  bones.  By  its  upper  border  it  is  con- 
nected with  the  aponeurosis  of  the  forearm  ;  and  by  its  anterior 
surface  it  is  joined  by  the  palmar  fascia.  On  it  lie  the  paltnaiiB 
longiis  and  the  ulnar  artery  and  nerve. 

*  Three  palmar  interosBfloaa  muictea,  a,  Miucle  of  the  little  fioger ;  h,  at 
the  ring  finger  ;  and  c,  of  the  foitfioget. 

-h  Four  dorsal  interosseous  muscles,  d.  Mnscle  of  the  forefinger,  called 
sometimea  abductor  indicia,  e  and  /.  Uoscles  of  the  middle  finger,  g. 
Muscis  of  the  ring  finger. 
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Dissection.  Next  follow  the  tendon  of  the  flexor  carpi  radialis  Disaection. 
through  the  os  trapezium  to  its  insertion  into  the  metacarpal  bones. 

The  tendon  of  the  flexor  carpi  radialis^  in  passing  from  the  fore-  infwrtlon  of 
arm  to  the  hand,  lies  in  the  groove  in  the  os  trapezium  between  the  r^Sau/^ 
attachments  of  the  annular  ligament  to  the  bone,  but  outside  the 
arch  of  that  ligament ;  here  it  is  bound  down  by  a  fibrous  sheath 
lined  by  a  synovial  membrane.  The  tendon  is  inserted  into  the 
base  of  the  metacarpal  bone  of  the  index  finger,  and  sends  a  slip 
to  that  of  the  middle  digit. 


Section  VI. 

BACK  OF  THE  FOREARM. 

Position,  During  the  dissection  of  the  back  of  the  forearm  the  Position. 
limb  lies  on  the  ^ont,  and  a  small  block  is  to  be  placed  beneath 
the  wrist  for  the  purpose  of  stretching  the  tendons. 

Dissection  (fig.  87).  The  fascia  and  the  cutaneous  nerves  and  Take  away 
vessels  are  to  be  reflected  from  the  muscles  of  the  forearm,  and  flciai^iwrves 
from  the  tendons  on  the  back  of  the  hand  ;  but  in  removing  the  jna  the 
fascia  in  the  forearm,  the  student  must  be  careful  not  to  cut  away 
the  posterior  interosseous  vessels,  which  are  in  contact  with  it  on 
the  ulnar  side  in  the  lower  third.     A  thickened  band  of  the  fascia 
opposite  the  carpus  (the  posterior  annular  ligament)  is  to  be  left. 

Let  the  integument  be  removed  from  the  fingers,  in  order  that  strip 
the  tendons  may  be  traced  to  the  end  of  the  digits.  fingers. 

The  several  muscles  should  be  separated  from  one  another  up  to  Separate 
their  origin,  especially  the  two  radial  extensors  of  the  wrist.  muscles. 

The  posterior  annular  ligament^  K,  consists  of  the  special  aponeu-  Annular 
Tosis  of  the  limb,  thickened  by  tlie  addition  of  some  transverno  hlSTSa  ^^ 
fibres,  and  is  situate  opposite  the  lower  end  of  the  bones  of  the  ^^st. 
forearm.     This  band  is  connected  at  the  outer  side  to  the  radius, 
and  at  the  inner  to  the  cuneiform  and  pisiform  bones.    Processes 
from  it  are  fixed  to  the  bones  beneath,  and  confine  the  extensor 
tendons.    The  ligament  will  be  subsequently  examined  more  in 
detail. 

Superficial  layer  of  muscles  (fig.  87).  The  muscles  are  arranged  Superficial 
in  a  superficial  and  a  deep  layer,  as  on  the  anterior  part  of  the  fore-  geven  mus- 
arm.    The  superficial  layer  contains  seven  muscles,  which    arise  ^^^»  ^'^ 
mostly  by  a  common  tendon  from  the  outer  condyle  of  the  humerus, 
and  have  the  undermentioned  position  one  to  another  from  without 
inwards  ; — the  long  supinator.  A,  the  two  radial  extensors  of  the 
wrist,  B  and  c  (long  and  short),  the  common  extensor  of  the  fingers, 
D,  the  extensor  of  the  little  finger,  E,  and  the  ulnar  extensor  of  the 
wrist,  F.    There  is  one  other  small  muscle  near  the  elbow,  the 
anconeus,  G. 

The  SUPINATOR  RADII  LONOUS,  A,  reaches  upwards  into  the  arm,  Supinator 
and  limits  on  the  outer  side  the  hollow  in  front  of  the  elbow.    The  ^*^°«'**» 
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muscle  ariaet  from  the  npper  two-tliinla  o£  the  outer  condjloid 
ridge  of  the  humeniB,  and  the  front  of  the  external  intermuscular 
septum.  The  fleshy  fibres  end 
about  the  middle  of  the  forearm 
in  B  tendon,  which  is  inttried  into 
the  lower  end  of  the  radius,  close 
above  the  styloid  process. 

In  the  arm  the  margins  of  the 
supinator  are  directed  towards  the 
surface  and  the  bone,  but  in  the 
forearm  the  muscle  is  flattened 
over  the  others,  with  its  edges 
forwards  and  backwards.  Its  an- 
terior border  touches  the  bicepe 
and  the  pronator  teres;  and  the 
poetcrior  is  in  contact  with  both 
radial  extensors  of  the  wrist. 
Near  its  insertion  the  supinator  is 
covered  bj-  two  extensors  of  the 
thumb.  I3eneath  the  muscle  are 
the  bracliialia  onticns  and  muB- 
culo-apirnl  nerve,  the  eitcnsots  ot 
the  wrist,  the  radial  vessels  and 
nerve,  and  the  radius. 

Action.  Tlie  chief  use  of  this 
supinator  is  to  bend  the  elbow 
joint.  But  if  the  radius  is  either 
forcibly  pronated  or  supinated  the 
muscle  can  put  the  hand  into  a 
state  intermediate  between  pro- 
nation and  supination, — -the  thumb 
being     brought    above    the     fore- 

If  the  radius  is  fixed  as  in 
\  climbing,  the  muscle  will  bring  np 
'    the  humerus,  bending  the  elbow. 

The    EXTEKBOR      CARPI     RADIAUS 

LONoiDit,  B,  arites  from  the  lower 
third  of  the  outer  condyloid  lidge 
of  the  humeruH,  and  the  front  of 
the  contiguous  intennuscular  sep- 
tum ;  and  from  the  septum  be- 
tween it  and  the  next  mnscle. 
The  muscle  lies  on  the  sboit 
radial  extensor,  being  partly 
covered  by  the  supinator  lon^ng ; 
and  its  tendon  passes  beneath  the  extensors  of  the  thumb,  and 

*  Soperficial  Is; er  of  miucka  on  the  back  of  the  forearm,  with  ■ome  t<— nli. 
{IllustratioDB  of  Diuectiona.)    Mutti^ :  A.   SapinatiH'  longiu.     i 
catfi  radiali*  loDgiu.     o.  fiLtouuir  carpi  ndialii  bnris.    d.  Bst 
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the  annular  ligament,  to  be  inserted  into  the  base  of   the   meta-  insertion. 
carpal  bone  of  the  index  finger.    Along  its  outer  border  lies  the 
radial  nerve. 
Action,  The  long  extensor  straightens  first  the  wrist,  and  bends  ^^» 

X  xi_       lu         •   •   X  huxiX  tree 

next  the  elbow  joint. 

If  the  hand  is  fixed  in  climbing,  it  will  act  on  the  humerus  like  and  fixed. 
the  long  supinator. 

The  EXTENSOR  CARPI   RADIALIS  BREVIOR,  C,  is  attached  to  the  outer  Extensor 

condyle  of  the  humerus  by  a  tendon  common  to  it  and  the  three  ^^^^  Previa. 
following  muscles,  viz.  common  extensor  of  the  fingers,  extensor  Origin. 
of  the  little  finger  and  ulnar  extensor  of  the  wrist :  it  takes  origin 
also  from  the  capsular  ligament  of  the  elbow  joint.    Tlie  tendon  Insertion. 
of  the  muscle  is  closely  connected  with  the  preceding,  and  after 
passing  with  it  through  the  same  compartment  of   the  annular 
ligament,  is  inserted  into  the  base  of  the  metacarpal  bone  of  the 
middle  finger. 

Concealed  on  the  outer  side  by  the  two  preceding  muscles,  this  parts 
extensor  rests  on  the  radius  and  two  of  the  muscles  attached  to  *ro^*l  *t. 
it,  that  is  to  say,  on  the  supinator  brevis,  and  the  pronator  teres. 
Along  the  ulnar  side  is  the  common  extensor  of  the  fingers  ;  and 
the  extensors  of  the  thumb  conio  between  it  and  the  digital  ex- 
tensor. Both  radial  extensors  of  the  carpus  have  usually  a  bursa 
at  the  insertion. 

Action.  This  muscle  resembles  its  fellow  in  extending  the  wrist,  Use  on 
but  differs  from  it  in  extending  the  bent  elbow.  ^ 

Acting  with  the  long  extensor  of  the  wrist  it  will  move  the  hand  and  radias. 
in  the  act  of  supination. 

The  EXTENSOR  COMMUNIS  DIGITORUM,   I),   18  single  at  its  origin,  but  Common 

18  divided  inf eriorly  into  four  tendons.  It  arises  from  the  common  "luele!' 
tendon,  from  aponeurotic  septa  between  it  and  the  muscles  around,  origin. 
and  from  the  aponeurosis  of  the  limb.  Near  the  lower  part  of  the 
forearm  the  muscle  ends  in  three  tendons,  which  pass  tlu'ough  a 
compartment  of  the  annular  ligament  with  the  indicator  muscle ; 
below  the  ligament,  the  most  internal  tendon  divides  into  two,  and 
all  four  are  directed  along  the  back  of  the  hand  to  their  insertion 
into  the  last  two  phalanges  of  the  fingers. 

On  the  back  of  the  fingers  the  tendons  have  the  following  insertion 
arrangement.  On  the  dorsum  of  the  first  phalanx  each  forms  an  *^^^jlg 
expansion  with  the  tendons  of  the  lumbricales  and  interossei 
muscles  (fig.  82).  At  the  front  of  that  phalanx  it  divides  into  three 
parts  (fig.  87,  n)  : — the  central  one  is  fixed  into  the  base  of  the 
second  phalanx,  whilst  the  lateral  pieces  unite,  and  are  inserted 
into  the  base  of  the  last  phalanx.    Opposite  the  first  two  articula- 

mniUB  digitomm.  E.  Extensor  minimi  digiti.  f.  Extensor  carpi  nlnaris. 
o.  AnooneoB.  h.  Extensor  oasis  metacarpi  pollicis.  i.  Extensor  primi  inter- 
npdiL  J.  Extensor  secandi  intemodii  pollicis.  k.  Posterior  annular  ligament. 
Im  Bands  uniting  the  tendons  of  the  common  extensor  on  the  back  of  the  hand. 
V.  Insertion  of  the  common  extensor  into  the  last  two  phalanges.  Arteries  : 
<k  Posterior  interosseous.  1.  RadiaL  2.  Posterior  carpal  arch.  6.  Meta- 
eaipal  bnnch.    4.  Dorsal  branches  of  thumb  and  forefinger. 
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tions  of  each  finger  the  tendon  sends  down  lateral  bands  to  join 
the  capsule  of  the  joint.  On  the  fore  and  little  fingers  the  expan- 
sion is  joined  by  the  special  tendons  of  those  digits. 

This  muscle  is  placed  between  the  extensors  of  the  wrist  and 
little  finger,  and  conceals  the  deep  layer.  On  the  back  of  the 
hand  the  tendons  are  joined  by  cross  pieces,  L,  which  are  strongest 
between  the  ring  finger  tendon  and  its  collateral  tendons ;  they 
prevent  the  ring  finger  being  raised  if  the  others  are  closed. 

Action.  The  muscle  straightens  the  phalanges  of  the  fingers  from 
root  to  tip,  and  separates  the  digits  from  each  other.  With  the 
interossei  and  lumbricales  it  can  extend  the  nearest  joint  of  each 
finger  whilst  the  two  farthest  are  bent  by  the  fiexors ;  and  it  can 
straighten  the  last  two  joints  when  the  nearest  is  bent. 

The  digits  bemg  straightened,  it  will  assist  the  other  muscles  in 
extending  the  wrist  and  the  elbow. 

The  EXTENSOR  MINIMI  DiGiTi,  E,  is  the  most  slender  muscle  on  the 
back  of  the  forearm,  and  appears  to  be  but  a  part  of  the  common 
extensor.  Its  origin  is  in  common  with  that  of  the  extensor  com- 
munis, but  it  passes  through  a  distinct  sheath  of  the  annular  liga- 
ment. Beyond  the  ligament  the  tendon  splits  into  two,  and  only 
one  unites  by  a  cross  piece  with  the  tendon  of  the  common  exten- 
sor :  both  finally  join  the  common  expansion  on  the  first  phalanx  of 
the  little  finger. 

Action,  It  extends  the  little  finger  and  moves  back  the  wrist  and 
elbow.  As  the  inner  piece  of  the  split  tendon  is  not  united  with 
the  common  extensor,  it  can  straighten  the  digit  during  flexion  of 
the  other  fingers. 

The  EXTENSOR  CARPI  ULNARis  MUSCLE,  p,  arfscs  from  the  common 
tendon,  and  the  aponeurosis  of  the  forearm ;  it  is  also  fixed  by 
fascia  to  the  posterior  border  of  the  ulna  below  the  anconens 
muscle  (about  the  middle  third).  Its  tendon  becomes  free  from 
fleshy  fibres  near  the  annular  ligament,  and  passes  through  a  sepa- 
rate sheath  in  that  structure  to  be  inserted  into  the  base  of  the  meta- 
carpal bone  of  the  little  finger. 

Beneath  this  extensor  are  some  of  the  muscles  of  the  deep  layer, 
with  part  of  the  ulna.  On  the  outer  side  is  the  extensor  of  the  little 
finger,  with  the  posterior  interosseous  vessels. 

Action.  As  the  name  expresses,  the  muscle  puts  back  the  wrist, 
and  inclines  the  hand  towards  the  ulnar  side  :  it  can  then  extend 
the  elbow  joint. 

The  ANCONEUS,  o,  is  a  small  triangular  muscle  near  the  elbow. 
It  arises  from  the  outer  condyle  of  the  humerus  by  a  tendon 
distinct  from,  and  on  the  ulnar  side  of  the  common  tendon  of 
origin  of  the  other  muscles.  From  this  origin  the  fibres  diverge 
to  their  insertion  into  the  outer  side  of  the  olecranon,  and  into 
the  impression  on  the  upper  third  of  the  posterior  surface  of  the 
ulna. 

The  upper  fibres  are  nearly  transverse,  and  are  contiguous  to  the 
lowest  of  the  triceps  muscle.  Beneath  the  anconeus  lie  the  supi- 
nator brevis  muscle,  and  the  recurrent  interosseous  vessels. 


DEEP  EXTENSOB  MUSCLES.  3< 

AetioH.  Commonly  it  acts  on  the  ulna,  and  aesista  the  triceps  in  cm. 
extending  the  elbow. 

DitMctim  (fig.  88).  For  the  diaplay  of  the  deep  mnBcleB  at  the  Dia»iiUon 
bftck  of  the  foreann,  and  the  poete-  ''**"  "" 

rior  iDteroeeeous  vessels  and  nerve, 
three  of  the  superficial  mnscleB, 
▼iz.  extensor  commnnis,  extensor 
minimi  digiti,  and  extensor  carpi 
olnaiis,  are  to  be  detached  from 
their  origin  and  turned  aside  ;  in 
thi*  proceeding  the  small  branches 
of  the  nerve  and  artery  entering 
the  muscles  may  be  divided. 

The  loose  tissue  and  fat  are  then 
to  be  removed  from  the  muscles, 
and  the  ramifications  of  the  artery 
and  nerve  ;  and  a  slender  part  of 
the  nerve,  which  sinks  beneath  the     .' 
extensor  of  the  second  phalanx  of    i 
the  thumb  about  the  middle  of  the 
forearm,  should  be  traced  beyond     I 
the  wiist.  ' 

Tlie  separation  of  the  muscles 
ahonld  be  made  carefully,  because 
the  highest  two  of  the  thumb  are 
not  always  very  distinct  from  each 
Other. 

Dekp  latkb  or  kubcles  (fig  88). 
In  this  layer  there  are  five  small 
mnsdee,  viz.  one  supinator  of  the 
fbrmrrn,  and  four  special  extensor 
mnsdes  of  the  thumb  and  fore- 
finger. The  highest  muscle,  sur- 
rounding partly  the  upper  end  of 
the  radius,  is  the  supinator  brevis,  D. 
Below  this  are  the  three  muscles 
of  tl>e  thumb  in  the  following 
order : — the  extensor  of  the  meta- 
carpal bone,  E,  the  extensor  of  the 
first,  F,  and  that  of  the  second 
phalanx,  a.  On  the  ulna  tl^s  indi- 
cator muscle,  H,  is  placed. 

The  BZTEHBOR   OBSIB  MBTACABFI 

TOLLiciB,  I,  is  the  largest  and  high- 
est of  the  extensor  muscles  of  the 
thumb,  and  is  sometimes  onited  with  the  supinator  brevis. 


f  the  dsep  lafer  of  gin«cl«a,  sod  the  mnb  and  ntm  on  tha 

lack  of  tlie  fan*™.     (IllaitntioDi  of  diseetiona.)    Jfwelei;  a.  Bupinator 

'.  Radial  eilenaon  of  the  caipns,  cot.     d.  Bnpiiutor  broTii. 

"ids.     I.  Bxtenwr  primi  inteniodu.     «.  Bi- 


iTbieDairoi 
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arises  from  the  posterior  soif ace  of  the  radios  for  three  inches 
below  the  supinator  brevis ;  from  the  uhia  for  the  same  distance 
by  a  narrow  special  impression  on  the  upper  and  outer  part  of  the 
posterior  surface  ;  and  from  the  intervening  interosseous  mem- 
brane. The  tendon  is  directed  outwards  over  the  radial  extensors 
of  the  wrist,  and  through  the  annular  ligament,  to  be  inserted 
into  the  base  of  the  metacarpal  bone  of  the  thumb,  and  by  a  slip 
into  the  os  trapezium. 

The  muscle  is  concealed  at  first  by  the  common  extensor  of  the 
fingers  ;  but  it  becomes  cutaneous  between  the  last  muscle  and  the 
extensors  of  the  wrist,  about  two  inches  above  the' end  of  the  radius 
(fig.  87).  Opposite  the  carpus  the  radial  artery  winds  backwards 
beneath  its  tendon.  Between  the  contiguous  borders  of  this  muscle 
and  the  supinator  brevis  the  posterior  interosseous  artery  (a)  ap- 
pears. 

Action.  By  this  muscle  the  thumb  is  moved  backwards  from 
palm  of  the  hand,  and  the  wrist  is  extended  on  the  radial  side. 

The  EXTENSOR  PRiMi  iNTERNODii  POLLicis,  F,  is  the  Smallest  muscle 
of  the  deep  layer,  and  its  tendon  accompanies  that  of  the  preceding 
extensor.  Its  origin,  about  one  inch  in  width,  is  from  the  radius 
and  the  interosseous  membrane,  close  below  the  attachment  of  the 
preceding  muscle.  The  tendon  passes  through  the  same  space  in 
the  annular  ligament  as  the  extensor  of  the  metacarpal  bone,  and  is 
inserted  into  the  metacarpal  end  of  the  first  phalanx  of  the  thumb. 
With  respect  to  surrounding  parts  this  muscle  has  the  same  con- 
nections as  the  preceding. 

Action,  It  extends  first  the  nearest  phalanx,  and  then  the  wrist, 
like  its  companion. 

The  EXTENSOR  6ECUNDI  INTERNODII  POLLICIS,  G,  ariscs  from  the  ulna 
for  four  inches  below  the  anconeus,  along  the  ulnar  side  of  the  ex- 
tensor of  the  metacarpal  bone ;  and  from  the  interosseous  membrane, 
below,  for  one  inch.  Its  tendon  passing  through  a  sheath  in  the 
annular  ligament,  distinct  from  that  of  the  other  two  extensor 
muscles,  is  directed  along  the  dorsum  of  the  thumb  to  be  fixed  to 
the  base  of  the  last  phalanx. 

It  is  covered  by  the  same  muscles  as  the  other  extensors  of  the 
thumb,  but  it  becomes  superficial  nearer  the  lower  end  of  the  radius. 
Below  the  annular  hgament  its  tendon  crosses  the  radial  arteiy,  and 
the  extensors  of  the  wrist. 

Action.  Its  use  is  similar  to  that  of  the  extensor  of  the  first 
phalanx.  When  the  phalanges  are  straight,  the  two  extensors  will 
assist  in  carrying  back  the  metacarpal  bone. 

The  EXTENSOR  iNDicis,  H,  (indicator)  arises  from  the  ulna  for 
three  or  four  inches,  usually  beyond  the  middle,  and  internal  to  the 

tensor  secundi  intemodii.  H.  Bxteiuior  indicis.  i.  Posterior  annular  liga- 
ment. Arteries :  a.  Posterior  interosseons.  b.  Recorrent  interoflseoiia.  c. 
Dorsal  part  of  the  anterior  interosseous.  cL  Dorsal  part  of  the  ladiaL  e. 
Dorsal  branches  to  the  thumb  and  fore  finger.  /.  DorsEd  carpal  aicli.  g.  Two 
posterior  interosseous  (ulnar)  of  the  hand.  Nerves:  2  Radial.  3.  Posterior 
interosseous  at  its  origin,  and  4,  near  its  ending  in  a  swelling  on  the  back  of 
the  carpus.  * 
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preceding  muscles  ;   and  from  the   interosseous  ligament  below.  Origin 
Near  the  annular  ligament  the  tendon  becomes  free  from  muscular 
fibres,  and  passing  through  that  band  with  the  common  extensor  of 
the  fingers,  is  applied  to,  and  blends  with  the  external  tendon  of  and  imer- 
thai  muscle  in  liie  expansion  on  the  phalanx  of  the  forefinger.  ^^^ 

Until  this  muscle  has  passed  the  hganent  it  is  covered  by  the 
saperfidal  layer,  but  it  is  afterwards  subaponeurotic. 

Action.  The  muscle  can  point  the  fore  finger  even  when  the  three  Use. 
inner  fingers  are  bent,  inclining  it  towards  the  others  at  the  same 
time.    And  it  will  help  the  common  extensor  of  the  digitis  in  pull- 
ing back  the  hand. 

Disiection,  To  lay  bare  the  supinator  brevis,  it  will  be  necessary  DiBsection 
to  detach  tlie  anconeus  from  the  external  condyle  of  the  humerus,  breviS!"****' 
and  to  cut  through  the  supinator  longus  and  the  radial  extensors  of 
the  wrist.  After  those  muscles  have  been  divided,  the  fleshy  fibres 
of  the  supinator  are  to  be  followed  forwards  to  their  insertion  into 
the  radius ;  and  that  part  of  the  origin  of  the  flexor  profundus 
digitorum,  which  lies  on  the  outer  side  of  the  insertion  of  the 
brachialis  anticus,  is  to  be  removed. 

The  SUPINATOR  BREVis,  D,  Burrounds  the  upper  end  of  the  radius,  SjJrt°»^i. 
except  at  the  tubercle  and  along  a  slip  of  bone  below  it.    It  arises  nator; 
from  a  depression  below  the  small  sigmoid  cavity  of  the  ulna,  from 
the  external  margin  of  the  bone  for  two  inches  below  that  pit, 
and  from  the  orbicular  ligament  of  the  radius  and  the  external 
lateral  ligament  of  the  elbow  joint.     The  fibres  pass  outwards,  and  "**  *°**''" 
tie  nuerted  into  the  upper  third  or  more  of  the  radius,  except  at  the 
inner  part,  reaching  downwards  to  the  insertion  of  the  pronator 
teres,  and  forwards  to  the  hollowed  anterior  surface. 

The  supinator  is  concealed  altogether  at  the  posterior  and  external  Overiying 
aspects  of  the  limb  by  the  muscles  of  the  superficial  layer ;  and 
anteriorly  the  radial  vessels  and  nerve  lie  over  it.   The  lower  border 
is  contiguous  to  the  extensor  ossis  metacarpi  pollicis,  only  the  pos-  and  con- 
terior  interosseous  vessels  (a)  intervening.     Through  the  substance  ^^"* 
of  the  muscle  the  posterior  interosseous  nerve  (')  winds  to  the  back 
of  the  limb. 

Action.  When  the  radius  has  been  moved  over  the  ulna  as  in  Use. 
pronation,  the  short  supinator  comes  into  play  to  bring  that  bone 
again  to  the  outer  side  of  the  ulna. 

The  posterior  interosseotu  artery  (fig.  88,  a)  is  an  offset  from  the  f*^^^^ 
common  interosseous  trunk  (p.  286),  and  reaches  the  back  of  the  artery 
forearm  above  the  ligament  between  the  bones.    Appearing  between 
the  contiguous  borders  of  the  supinator  brevis  and  extensor  ossis 
metacarpi,  the  artery  descends  at  first  between  the  superficial  and  Sf**^*^*^* 
deep  layers  of  muscles  ;  and  afterwards,  with  a  superficial  position  mnsciei, 
in  the  lower  third  of  the  forearm,  along  the  tendon  of  the  extensor 
carpi  ulnaris  as  far  as  the  wrist,  where  it  ends  by  anastomosing  and  roper- 
with  the  carpal  and  anterior  interosseous  arteries.     It  furnishes 
muscular  ofbets  to  the  contiguous  muscles,  except  the  two  or  three 
enter ;  and  the  following  recurrent  branch  : — 

The  recurrent  branch  (6)  springs  from  the  artery  near  the  com-  lu  recur- 
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mencement,  and  ascends  on  or  through  the  fibres  of  the  supinator, 
but  beneath  the  anconeus,  to  supply  both  those  muscles  and  the 
elbow  joint ;  and  to  anastomose  with  the  superior  profunda  artery 
in  the  last-named  muscle,  as  well  as  with  the  recurrent  radial. 

interoaaeoQs  The  jposterior  interosseous  nerve  (*)  takes  origin  from  the  musculo- 
spiral  trunk  (p.  275),  and  winds  backwards  through  the  fibres  of 
the  supinator  brevis.    Escaped  from  the  supinator,  the  nerve  ia 

Position  to    placed  between  the  superficial  and  deep  layers  of  muscles  as  far  as 

muscles.  ^j^^  middle  of  the  forearm.  Much  reduced  in  size  at  that  spot,  it 
sinks  beneath  the  extensor  of  the  second  phalanx  of  the  thumb, 
and  runs  on  the  interosseous  membrane  to  the  back  of  the  carpus. 

Termination  Finally  the  nerve  enlarges  beneath  the  tendons  of  the  extensor 

^e  carpus,  communis  digitorum,  and  terminates  in  filaments  to  the  ligaments 
and  the  articulations  of  the  carpus. 

itsmnscniar     Branches.  It  furnishes  ofbets  to  all  the  muscles  of  the  deep  layer ; 

ofbets.  im^  ^  those  of  the  superficial  layer  with  the  exception  of  the  three 
following,  viz.  anconeus,  supinator  long^s,  and  extensor  carpi  radiaUs 
longior. 

Radul  Artery  at  the  Wrist  (fig.  88).  The  radial  artery  (</), 
with  its  vense  comites,  winds  below  the  radius  to  the  back  of  the 
carpus,  and  enters  the  palm  of  the  hand  at  the  first  interosseous 
space,  between  the  heads  of  the  first  dorsal  interosseous  muscle.   At 

Coimec^ns  first  the  vessel  lies  deeply  on  the  external  lateral  ligament  of  the 
wrist  joint,  and  beneath  the  tendons  of  the  extensors  of  the  meta- 
carpal bone,  E,  and  first  phalanx  of  the  thumb,  F ;  but  afterwards 
it  is  more  superficial,  and  is  crossed  by  the  tendon  of  the  extensor 
of  the  second  phalanx  of  the  thumb,  G. 

OfEsets  of  the  external  cutaneous  nerve  entwine  around  the  arteiy, 
and  the  radial  nerve  is  superficial  to  it.  Its  branches  are  numerous 
but  inconsiderable  in  size  : — 

a.  The  dorsal  carpal  branch  {/)  passes  transversely  beneath  the 
extensor  tendons,  and  forms  an  arch  with  a  corresponding  offset 
of  the  ulnar  artery  ;  with  this  arch  the  posterior  interosseous  artery 
joins. 

From  the  carpal  arch  branches  (g)  descend  to  the  third  and  fourth 
interosseous  spaces,  and  constitute  two  of  the  three  dorsal  mteros- 
seotis  arteries :  at  the  cleft  of  the  fingers  each  divides  into  two, 
which  are  continued  along  the  dorsimi  of  the  digits.  In  front  they 
communicate  with  the  digital  arteries  ;  and  behind  they  are  joined 
by  the  perforating  branches  of  the  palmar  arch. 

b.  The  metacarpal  or  first  dorsal  interosseous  branch  (fig.  87,  &), 
reaches  the  space  between  the  second  and  third  metacarpal  bones, 
and  anastomoses,  like  the  corresponding  arteries  of  the  other  spaces, 
with  a  perforating  branch  of  the  deep  palmar  arch.  Finally  it  is 
continued  to  the  cleft  of  the  fingers,  where  it  joins  the  digital  arteiy 
of  the  superficial  palmar  arch,  and  gives  small  dorsal  branches  to 
the  index  and  second  fingers. 

c.  Two  small  dorsal  arteries  of  the  thumb  (c)  arise  opposite  the 
metacarpal  bone,  along  which  they  extend,  one  on  each  border,  to 
be  distributed  on  its  posterior  aspect. 
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d.  The  dorscd  branch  of  the  index  finger  is  distributed  on  the  radial  and  fore- 
edge  of  that  digit.  *"«*'• 

The  difEerent  divisions  of  the  annular  ligament  may  be  seen  more  Sheaths  of 
completely  by  cutting  the  sheaths  of  the  ligament  over  the  several  J^aent 
tendons  passing  beneath.    There  are  six  separate  compartments, 
and  each  is  lubricated  by  a  synovial  membrane.    The  most  external  fh>in  with- 
one  lodges  the  first  two  extensors  of  the  thumb.    The  next  is  a  ^'^^ '^^"'■'^ 
large  hollow  for  the  two  radial  extensors  of  the  wrist ;  and  a  very 
small  space  for  the  extensor  of  the  second  phalanx  of  the  thumb 
follows  on  the  ulnar  side.    Farther  to  the  inner  side  is  the  common 
sheath  for  the  extensor  of  the  fingers,  and  that  of  the  fore  finger ; 
and  then  comes  a  slender  compartment  for  tlie  extensor  of  the 
little  finger.    Internal  to  all  is  the  space  for  the  extensor  carpi  Bones 
ulnaris.    The  last  muscle  grooves  the  ulna  ;  but  the  others  lie  in  Sbe^tendo&s; 
hollows  in  the  radius  in  the  order  mentioned  above,  with  the  ex- 
ception of  the  extensor  minimi  digiti  wliich  is  situate  between  the  and  not. 
bones. 

Dissection,  If  the  supinator  brevis  be  divided  by  a  vertical  inci-  To  see 
sion,  and  reflected  from  the  radius,  its  attachment  to  that  bone  will  g^lnator^ 
be  better  understood. 

The  posterior  interosseous  nerve,  and  the  offsets  from  its  gangli-  Jj^J^^"***"* 
form  enlargement,  may  be  traced  more  completely  after  the  tendons 
of  the  extensor  of  the  fingers  and  indicator  muscle  have  been  cut 
at  the  wrist. 

The  dorsal  surface  of  the  posterior  interossei  muscles  of  the  hand  and  inter- 
may  be  cleaned,  so  that  their  double  origin,  and  their  insertion  into  cles. 
the  side,  and  on  the  dorsum  of  the  phalanges,  may  be  observed. 
Between  the  heads  of  origin  of  these  muscles  the  posterior  per- 
forating arteries  appear. 


Section  VII. 

LIGAMENTS    OF    THE    SHOULDER,    ELBOW,    WRIST,    AND 

HAND. 

Directions.  The  ligaments  of  the  remaining  articulations  of  the  Directions, 
limb,  which  are  still  moist,  may  be  examined  at  once ;  but  if  any 
of  them  have  become  dry,  they  may  be  softened  by  immersion  in 
water,  or  with  a  wet  cloth,  whilst  the  student  learns  the  others. 

Dissection,  For  the  preparation  of  the  external  ligaments  of  the  Dissection 
shoulder-joint  the  tendons  of  the  surrounding  muscles,  viz.  sub-  ug^ents  of 
acapularis,  supra   and   infraspinatus,    and   teres   minor,    must   be  »lioulder. 
detached  from  the  capsule  ;  and  as  these  are  united  with  it,  some 
care  will  be  needed  not  to  open  the  joint. 

Shouldeb  Joint.  This  ball  and  socket  joint  (fig.  89)  is  formed  Shoulder 
between  the  head  of  the  humerus  and  the  glenoid  fossa  of  the  outline  o£ 
scapula.    Inclosing  the  articular  ends  of  the  bones  is  a  fibrous 
capsule  lined   by   a  synovial  membrane.     A  ligamentous  band 
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(glenoid  ligament)  deepens  the  shallow  scapular  cavity  for  the 
reception  of  the  large  head  of  the  humerus. 

The  bones  are  but  slightly  bound  together  by  ligamentous  bands, 
for,  on  the  removal  of  the  muscles,  the  head  of  the  humerus  may 
be  drawn  from  the  scapula  for  the  distance  of  an  inch. 

The  capsular  ligament  (fig.  75,  *)  surrounds  loosely  the  articular 
ends  of  the  bones ;  it  is  thickened  above  and  below,  and  receives 
fibres  from  the  contiguous  tendons. 

At  the  upper  edge  it  is  fixed  around  the  articular  surface  of  the 
scapula,  where  it  is  connected  with  the  long  head  of  the  triceps. 
At  the  lower  edge  the  ligament  is  fixed  (fig.  89)  to  the  neck  of  the 
humerus  close  to  the  articular  surface  above,  but  at  a  little  distance 
therefrom  below  ;  and  its  continuity  is  interrupted  between  the 
tuberosities  (6)  by  the  tendon  of  the  biceps  muscle,  over  which  it 
is  continued  along  the  bicipital  groove  (fig.  75).  On  the  inner  side 
there  is  generally  an  aperture  in  the  capsule,  below  the  coracoid 
process,  through  which  the  synovial  membrane  of  the  joint  is  con- 
tinuous with  the  bursa  beneath  the  tendon  of  the  subscapularis. 

The  following  muscles  surround  the  articulation  ; — above  and  be- 
hind are  the  supraspinatus,  infraspinatus,  and  teres  minor  ;  below, 
the  capsule  is  only  partly  covered  by  the  subscapularis ;  but  in- 
ternally it  is  well  supported  by  the  last-named  muscle. 

On  the  front  of  the  capsule  is  a  rather  thick  band  of  fibres, — ^the 
coraco-humeral  or  accessory  ligament  (fig.  75,  ®),  which  springs  from 
the  base  of  the  coracoid  process  of  the  scapula,  and  widening  over 
the  front  of  the  joint,  is  attached  to  the  margins  of  the  bicipital 
groove,  and  to  the  tuberosities. 

Dissection,  To  see  the  interior  of  the  articulation  cut  circularly 
through  the  capsule  near  the  scapula.  When  this  has  been  done 
the  attachment  of  the  capsule  to  the  bones,  the  glenoid  ligament, 
and  the  tendon  of  the  biceps  will  be  manifest. 

The  tendon  of  the  biceps  muscle  arches  over  the  head  of  the 
humerus,  and  serves  the  purpose  of  a  ligament  in  restraining  the 
upward  and  outward  movements  of  that  bone.  It  is  attached  to 
the  upper  part  of  the  glenoid  fossa  of  the  scapula  (fig.  89,  <?),  and 
is  united  on  each  side  with  the  glenoid  ligament.  At  first  flat,  it 
afterwards  becomes  round,  and  entering  the  groove  between  the 
tuberosities  of  the  humerus,  it  is  suiTounded  by  the  synovial 
membrane. 

The  glenoid  ligament  (fig.  89,  c)  is  a  firm  fibro-cartilaginous  band, 
which  surrounds  the  fossa  of  the  same  name,  increasing  it  for  the 
reception  of  the  head  of  the  humerus.  It  is  about  two  lines  in 
width,  and  is  connected  in  part  with  the  sides  of  the  tendon  of  the 
biceps ;  but  most  of  its  fibres  are  fixed  separately  to  the  margin  of 
the  glenoid  fossa. 

The  synovial  membrane  lines  the  articular  surface  of  the  capsule, 
and  is  continued  through  the  aperture  on  the  inner  side  to  join  the 
bursa  beneath  the  subscapular  muscle.  The  membrane  is  reflected 
around  the  tendon  of  the  biceps,  and  lines  the  bicipital  groove  of 
the  humerus. 
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ArSettlar  tarfatet  (fig.  89).    The  convex  articular  head  of  the  si 
homerns  is  two  or  three  timee  larger  than  the  hollow  in  the  scapula,  *" 
end  formB  rather  lera  than  the  half  of  a  sphere.    The  head  of  the 
bone  is  supported  on  a  neck,  which  is  joined  to  the  shaft  at  an 
angle  as  in  the  femor,  and  a  rotatory  movemeDt  is  poaseBsed  by  the 
hnmema  in  consequence. 

The  glenoid  surface  of  the  scapula  is  oval  in  form  with  the  large  f 
end  down,  and  is  very  shallow ;  it  is  not  nearly  large  enough  to 
oorer  the  head  of  the  humerus. 

Jfovtmenti.  In  this  joint  there  is  the  common  motion  in  four  k 
diiMitionB,  with  the  circular  or  circumductory ;  and  in  addition  a  *" 
movement  of  rotation. 

In  the  $iBmgiiiff  or  to  and  fro  movemtnl,  the  carrying  forwards  of  F1 
the  homeros  constitutes  flexion,  and  the  moving  it  backwards,  ex-  *° 

Fig.  89.* 


tennon.    Flexion  is  freer  than  extcntnon  ;  and  when  the  joint  is  «ii«n»ion. 
moat  bent  the  scapula,  rotating  on  its  axis,  follows  the  head  of  the  supnu 
humerus,  ao  as  to  keep  the  centre  of  the  glenoid  fossa  applied  to  {^"gg'^ga 
the  middle  of  the  articular  surface  of  the  arm-bone.     In  extension  „ot  in  ei- 
the  articular  surface  of  the  scapula  does  not  move  after  the  humerus.  t«n»ion. 

Daring  these  movements  the  head  of  the  bone  rests  in  the  bottom  UoTcmenn 
of  the  glenoid  fossa,  turning  forwards  and  backwards  around  a  line  o""™"™" 
representing  the  axis  of  the  head  and  neck  ;  and  it  cannot  be  dis- 
lodged by  either  the  rapidity  or  the  degree  of  the  motion. 

The  mnsclea  have  more  influence  than  the  loose  capsule  in  con-  Xudas, 
boiling  the  swinging  motion.  uietriue. 

Abductioa  and  addaction.  When  the  limb  is  raise<l,  it  is  abdncted, 
and  when  depressed,  adducted  ;  and  in  both  coses  the  humerus  rolls 
on  the  scapula  which  ia  fixed. 

*  Tisv  of  the  interior  of  tfae  shouldeT-jotnt.    a.  AtttLcbment  of  tbe  eapanle 
to  the  Deck  of  the  bameras.     b.  Interral  of  the  bicipital  gi'ooTo.     c.  Qlenoid 
it  aromid  the  glenoid  fowa.     if.  Tmdon  of  the  bioepa  fixed  to  the  top 
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During  abduction  the  head  of  the  humerus  descends  to  the 
lower  and  larger  part  of  the  glenoid  fossa,  and  projects  beyond  it 
against  the  capsule ;  whilst  the  great  tuberosity  rubs  against  the 
arch  of  the  acromion.  In  this  condition  a  Uttle  more  movement 
down  of  the  head  either  by  muscles  depressing  it,  or  by  force 
elevating  the  farther  end  of  the  bone,  will  throw  it  out  of  place, 
giving  rise  to  dislocation. 

In  adduction  the  head  of  the  bone  rises  into  the  socket,  the  limb 
meets  the  trunk,  and  the  tense  capsule  is  set  at  rest.  After  the 
reduction  of  a  dislocation  the  limb  is  fixed  to  the  side  of  the  body 
as  security  against  further  displacement. 

In  circumduction  the  humerus  passes  in  succession  through  the 
four  different  states  before  mentioned,  and  the  limb  describes  a 
cone,  whose  apex  is  at  the  shoulder  and  base  at  the  digits. 

Rotation.  There  are  two  kinds  of  rotatory  movement,  viz.  in  and 
out ;  and  in  each  the  motion  of  the  head  and  shaft  of  the  bone  has 
to  be  considered. 

In  rotation  in,  the  great  tuberosity  is  turned  forwards,  and  the 
head  rolls  from  before  back  across  the  glenoid  fossa  so  as  to  project 
behind.  The  shaft  is  moved  forwards  round  a  line  lying  on  its 
inner  side,  which  reaches  from  the  centre  of  the  head  to  the  inner 
condyle. 

In  rotation  out,  the  osseous  movements  are  reversed :  thus  the 
tuberosity  turns  back,  the  head  rolls  forward  so  as  to  project  in 
front,  and  the  shaft  is  carried  back  around  the  line  before  said. 

The  upper  tliickened  part  of  the  capsule  will  be  tightened  in 
rotation,  but  the  muscles  are  the  chief  agents  in  checking  the 
movements. 

Dissection.  To  make  the  necessary  dissection  of  the  ligaments  of 
the  elbow,  the  brachialis  anticus  must  be  taken  away  from  the 
front,  and  the  triceps  from  the  back  of  the  joint.  The  muscles  con- 
nected with  the  outer  and  iimer  condyles  of  the  humerus,  as  well  as 
the  supinator  brevis  and  the  flexor  profundus,  are  to  be  removed. 
With  a  little  cleaning  the  four  ligaments — anterior,  posterior,  and 
two  lateral — ^will  come  into  "\4ew. 

The  interosseous  membrane  between  the  bones  of  the  forearm 
will  be  prepared  by  the  removal  of  the  muscles  on  both  surfaces. 

The  Elbow  Joint  (fig.  90).  In  this  articulation  the  lower  end 
of  the  humerus  is  received  into  the  hollow  of  the  ulna,  so  as  to 
produce  a  liinge-like  arrangement ;  and  the  upper  end  of  the  radius 
assists  to  form  part  of  the  joint.  Where  the  bones  touch  the  sur- 
faces are  covered  with  cartilage,  and  their  articular  ends  are  kept  in 
place  by  the  following  ligaments  : — 

The  external  lateral  ligament  is  a  roundish  fasciculus,  which  is 
attached  by  one  end  to  the  outer  condyle  of  the  humerus,  and  by 
the  other  to  the  orbicular  ligament  around  the  head  of  the  radius. 
A  few  of  the  posterior  fibres  pass  backwards  to  the  external  margin 
of  the  ulna. 

The  internal  lateral  ligament  is  triangular  in  shape.  It  is  pointed 
at  its  upper  extremity,  and  is  connected  to  the  inner  condyle  of  the 
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ImnMrm.  The  Sbreg  diverge,  and  are  inserted  in  tliis  way  : — The 
Ulterior,  which  are  the  strongcBt,  are  fixed  to  tlie  edge  of  the  coro- 
noid  procesa ;  the  poaCerior  are  attached  to  the  side  of  the  olecranon  ; 
whilst  a  few  middle  fibrea  join  a  transverse  ligamentouB  band  over 
the  notch  between  the  olecranon  and  the  coroaoid  process.  The  ^ 
ulnar  nerve  is  m  contact  with  the  ligament ; 
and  vessels  enter  the  joint  hy  an  aperture  be- 
neath the  transverse  band. 

The  anttrior  iigament  is  thin,  and  its  fibres 
are  separated  by  intervals  in  which  masses  of 
bt  are  lodged.  By  its  upper  edge  the  ligament 
it  inserted  into  the  front  of  the  biimerus,  and 
by  ila  lower  into  the  front  of  the  coronoid  pro- 
cess and  the  orbicular  ligament  The  bracliialis 
auticus  muscle  covers  it. 

The  potUrior  lujamait  \b  much  thinner  and 
looaer  than  the  anl^rior  and  is  covered  com- 
pletely by  the  triceps  muscle.  Superiorly  it  is 
attached  to  the  humerus  above  the  fossa  for 
the  olecranon  :  and  inferiorly  it  is  inserted  into 
the  olecranon.  Some  few  fibres  are  traiisverao 
between  the  margins  of  the  fossa  before  men- 
tioned. 

Diueetlon.  Open  the  joint  by  on  inciuion  across 
the  front  near  the  humerus,  and  disarticulate  the 
bones,  in  order  that  the  articular  Burfaces  may 
be  seen. 

^e  tijnovial  membrane  of  the  joint  passes 
from  one  bone  to  another  along  the  inner  surface 
of  the  connecting  ligaments.  It  projects  tw-twcon 
the  radius  end  the  orbicular  ligament,  and  ser\'es 
for  the  joint  of  the  head  of  that  bone  with  tlie 
Koall  sigmoid  cavity  of  the  ulna. 

Articular    turfaetg.     The     liumenis    presents 
inferiorly  two  distinct  articnlar  faces  for  the  bones  of  the  forearm.  "' 
"nie  one  for  the  radius,  on  the  outer  side,  consists  of  a  rounded  f, 
eminence  (capitellum)  on  the  front  of  the  bone,  which  is  covered  i* 
with  cartilage  only  on  the  anterior  aspect.    The  surface  in  contact 
wth  the  ulna  is  limited  internally  and  estemally  by  a  prominence, 
nd  hollowed  out  in   the   centre  (trochlea).     On  the  front  of  the  m 
bomerus   above  the   articular  surface    are   two   depressions  which '" 
neeive  the  coronoid  process  and  the   head    of  the  radius  during 
flncure  of  the  joint ;  and  on  the  posterior  aspect  is  a  large  fossa  for 
the  reception  of  the  olecranon  in  extension  of  the  joint. 

On  the  end  or  the  ulna   the  large  sigmoid  cavity  is  narrowed  in  Ei 
tbe  centre,  hut  expanded  in  &ont  and  behind  (fig.  91).     A  slightly 

*  ne  ligtunenta  of  the  elbov  joint,  and  the  abaft  of  tha  radius  and  ulna 
(Bnaigety  and  Jacob). — 1.  Capsule  of  the  olbow  joint.  2.  Oblique  ligunent. 
3.  IiiluiiMi  nun  ligaineal.     4.  Aperture  for  blood-reaKU.     G.  TendoD  of  the 
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raised  line  extends  from  front  to  back,  and  is  received  into  the 
hollow  of  the  trochlea  of  the  humerus.  Across  the  bottom  of  the 
cavity  the  cartilage  is  wanting  completely,  or  for  a  greater  or  smaller 
distance. 
End  of  the  The  end  of  the  radius  presents  a  circular  depression  with  a  raised 
margin.  In  the  bent  state  of  the  joint  the  hollow  of  the  radius  fits 
on  the  outer  eminence  of  the  humerus,  and  the  bone  is  supported 
during  rotation  of  the  limb. 
Kind  of  Movement,  This  joint  is  hke  a  hinge  in  its  movements,  and  permits 

motion :       Qj^jy  flexion  and  extension. 

bending.  Inflexion  the  bones  of  the  forearm  move  forwards,  each  on  its 

own  articular  surface,  so  as  to  leave  the  back  of  the  humerus 
uncovered.    The  extent  is  checked  by  the  meeting  of  the  bones  of 
the  arm    and  forearm.     Owing   to   the   slanting  surface  of  the 
humerus  the  hand  falls  inside  the  limb  when  the  joint  is  fully 
bent, 
fftateofiiga-      The  ligaments  are  relaxed,  with  the  exception  of  the  following, 
monts ;         ^^  ^^  posterior,  and  the  hinder  part  of  the  internal  lateral, 
extending.         In  extension  the  ulna  and  radius  are  carried  back  over  the  articular 
surface  of  the  humerus  until  they  come  into  a  line  with  the  arm- 
bone.     This  movement  is  checked  by  the  olecranon  touching  the 
humerus, 
fftateofliga-      The  anterior  ligament,  and  the  fore  part  of  the  internal  lateral 
mentB ;         ligament  are  made  tight,  but  the  hinder  fibres  of  the  internal  lateral 

are  relaxed, 
^j^^^"         Union  of  the  Radius  and  Ulna.  The  radius  is  connected  with 
ulna.  the  ulna  at  both  ends  by  means  of  distinct  h'gaments  and  synovial 

membrane  ;  and  the  shafts  of  the  bones  are  united  by  interosseous 
ligaments. 
'^t*^«^PP«'      Upper  radio'ulnar  articulation.  In  this  joint  the  head  of  the  radius 
is  received  into  the  small  sigmoid  cavity  of  the  ulna,  and  is  kept  in 
place  by  the  following  ligamentous  band  : — 
orbicniar  The  annular  or  orbicular  ligament  (fig.  91,  a)  is  about  one  third 

aroond  the    of  an  inch  wide,  and  is  stronger  behind  than  before ;  it  is  placed 
head  of  the    around  the  prominence  of  the  head  of  the  radius,  and  is  attached  to 
the  anterior  and  posterior  edges  of  the  small  sigmoid  cavity  of  the 
ulna.    Its  upper  border,  the  widest,  is  connected  with  the  ligaments 
of  the  elbow  joint ;  but  the  lower  is  free,  and  is  applied  around  the 
neck  of  the  radius.     In  the  socket  formed  by  this  ligament  and  the 
cavity  of  the  ulna,  the  radius  moves  freely, 
and  synovial      The  synovial  membrane  is  a  prolongation  of  that  lining  the  elbow 
mem  rane.    j^j^^^  .  j^  projects  inferior ly  between  the  neck  of  the  radius  and  the 

lower  margin  of  the  annular  ligament. 

SiattB^'**'**      Z^igram^i^^  0/ ^^«  «^q/jf«  of  the  bones.    The  aponeurotic  stratum 

connecting  together  the  bones  in  nearly  their  whole  length  consists 

of  the  two  following  parts : — 

i^**JS"i**th       "^^^  interosseous  membrane  (fig.  90,  ')  is  a  thin  fibrous  layer, 

middle  by     which  is  attached  to  the  contiguous  margins  of  the  radius  and  ulna, 

membrane^  and  forms  an  incomplete  septum  between  the  muscles  on  the  front 

and  back  of  the  forearm.    Most  of  its  fibres  are  directed  obliquely 
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nwirda  towards  the  nlna,  though  a  few  on  the  posterior  surface 

btn  tn  opposite  direction.   Superiorly  the  membrane  is  wanting  for 

>  COMiderable  space,  and  through  tlie  interval  the  posterior  inter- 

0IKOD8  Teasels  pass  backwards.    Some  small  apertures  exist  in  it 

for  the  passage  of  vessels ;  and  the  largest  of  these  (*)  is  abont  two 

iDclies  from  the  lower  end,  through 

vhich  the    anterior  interosseous  Pig.  SI.* 

uiay  tarns  to  the   back  of   the 

wriit.    The  membrane  gives  at- 

tichment  to  the  deep  muscles. 

ITie  Tvufui  ligament  (fig.  90,  •) 
m  a  slender  band  above  the  inter- 
OMSOns  membrane,  whose  fibres 
bare  a  direction  opposite  to  those 
of  the  membrane.  B7  one  end  it 
m  fixed  to  the  front  of  the  coro- 
ncnd  process,  and  by  the  other  to 
the  radius  below  the  tubercle. 
nie  ligament  divides  into  two  the 
■pace  above  the  interosseous  mem- 
Inantt.  Oftentimes  this  band  is 
not  to  be  recognised. 

The  lower  radio-ulnar  articula- 
tion cannot  be  well  seen  till  after  the  examination  of  the  wrist 
jomt  (p.  317). 

Movement  of  the  radius.  The  radius  moves  forwards  and  back- 
wards aronnd  the  ulna.  The  forward  motion,  directing  the  palm  of 
the  hand  towards  the  groimd,  is  calleil  pronation ;  and  the  backward 
movement,  by  which  the  palm  of  the  band  is  placed  up,  is  named 
■ipination. 

hi  pronation  the  upper  end  of  the  bone  rotates  within  the  liand 
of  tbe  orbicular  ligament  without  shifting  its  position  to  the  ulna. 
Hie  lower  end,  on  the  contrary,  moves  over  the  ulna  from  the  outer 
to  tbe  inner  side,  describing  half  a  circle  ;  and  the  shaft  crosses 
obliquely  that  of  the  ulna. 

In  tupination  the  lower  end  of  the  radius  turns  backwards  over 
the  ulna  ;  the  shafts  come  to  be  placed  side  by  side,  the  radius 
bang  external  ;  and  the  upper  end  rotates  from  within  out  in  its 
dmJar  band. 

In  these  movements  the  radius  revolves  round  a  line,  internal  to 
the  shaft,  which  is  prolonged  upwards  through  the  neck  and  head 
of  the  bone,  and  downwards  through  the  centre  of  a  circle  of  which 
the  small  sigmoid  cavity  of  the  ulna  is  a  segment  (Ward). 

Hie  npper  end  of  the  bone  is  kept  in  place  by  tlie  orbicular  liga- 
ment ;  the  lower  end  by  the  triangular  fibro-cartilago ;  and  the  shafts 
•K  united  by  the  interosseous  ligament,  wliicli  is  tightened  in  supi- 
nation, and  is  relaxed  in  pronation. 

In  fnctore  of  either  bone  the  movements  cease  ;  in  the  one  case 
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because  the  radius  cannot  be  moved  except  it  is  entire  ;  and  in 
tlie  other  because  the  broken  txlaa  cannot  support  the  revolving 
radius. 

DUtection.  To  see  the  ligaments  of  the  wrist-joint,  the  tendons 
and  the  annular  ligamenta  most  be  removed  from  both  the  &ont 
and  back  :  and  the  fibrous  structures  and  the  small  vessels  should 
be  taken  from  the  surface  of  the  ligamenla, 

Thk  Wnlffr  Joist  (fig.  92),  The  lower  end  of  the  radius,  and  the 
fiiBt  row  of  the  carpal  bones,  except  the  os  pisiforme,  enter  into 
the  wrist-joinL     Four  liga- 


Fig.  B2.' 


menta  maintain  in  contact 
the  osseous  surfaces,  vie. 
anterior  and  posterior,  and 
two  lateral.  The  ulna  is 
sliut  out  from  this  articu- 
lation by  means  of  a  piece 
of  fibre -cartilage. 

The  external  lateral  li- 
gament is  a  short  and 
strong  band,  which  inter- 
venes between  the  s^loid 
procesa  of  the  radius  and 
the  outer  part  of  the  sca- 
phoid bone. 

Tlie  internal  lateral  U- 
gamertl  is  smaller  than  the 
external,  hut  is  longer  than 
it.  It  is  attached  by  one 
end  to  the  styloid  process 
of  the  nlna,  and  by  the  other  to  the  rough,  upper  part  of  the 
cmieiform  bone.  Some  of  the  anterior  fibres  are  continued  to  the 
pisiform  bone. 
A  The  anterior  ligament  (fig.  95,  i)  takes  origin  from  the  radios  and 
the  fibro-cartilage,  and  is  inserted  into  the  first  row  of  carpal  bones, 
except  the  pisifonn,  at  the  anterior  surface. 

The  poelerior  ligament  (fig.  95, ')  is  membranouB,  like  the  anterior, 
and  its  fibres  are  directed  downwards  and  inwards.  Superiorly  it  is 
ftttacbed  to  the  radius  and  the  fibro-cartilage  ;  and  interiorly  it  is 
fixed,  like  the  anterior,  to  the  three  outer  carpal  bones  of  the  first 
row  on  the  posterior  aspect. 

DIeteetion.  To  see  the  form  of  the  articulating  aurfaees,  the  joint 
may  be  opened  by  a  transverse  incision  through  the  posterior  liga- 
ment, near  the  bones  of  the  carpus. 

Articular  mirfaces  (fig,  93).  The  end  of  the  radius,  and  the  fibro- 
cartilage  (c)  uniting  it  with  the  ulna,  form  an  arch  for  the  reception 

*  Proat  vieir  of  tlie  articolstiou  of  tbe  wriit  joint,  and  cupal  and  meta- 
carpal bones  (Bonrgei?  aaJ  Jacob). — 1.  Aaterior  ligament  of  the  wrist  joint. 
2.  Capsale  of  tbe  joint  of  tbe  mBtacarpal  bone  of  tbe  tbumb  iritb  the  oa 
trapeiiam.  3.  Fiufonn  bone,  with  ita  separate  joint  anil  ligsmentoo*  baiub. 
1.  Tnuiivene  b«uid>  to  ths  head  of  (he  metacaiiial  bones. 
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ctf  the  carpal  booee  ;  and  the  surface  of  tfae  radius  ia  divided  bj  a 
prDmiiKDt  line  ioto  an  external  triangular,  and  .an  internal  aqaare 
impraoon.    The  three  carpal  bones  of  the  Brat  row  constitute  a  otflntrow 
convex  eminence  (fig.  94),  which  ia  received  into  the  hollow  before  ^^?*' 
mentioned  in  tbia  way ; — the  scaphoid  bono  (a)  ia  oppoute  the  g.^,g^ 
external  mark  of  the  radius  ;  the  semilunar  bone  (b)  touches  the  tonchiDg. 
■qnare  impression,  and  part  or  all  of  the  triangular  fibro-cartilage  ; 
wliilat  the  cuneiform  bone  (f )  ia  in  contact  with  the  capsule  (Henle), 
and  aometimea  with  part  of  the  tibro- cartilage. 

^Die  if/rtoeial  membrane  has  the  arrangement  common  to  simple  BrnovUl 
jnnta.    Tbia  joint  communicates  occasionally  with  the  lower  radio-  ""* 
nlnar  articulation  by  means  of  an  aperture  in  the  fibro-cartilage 
Mparating  the  two. 

MowmenL  Tfae  wrist  is  a  condyloid  articulation,  and  possesaea  Kind  of 
angnlar  motion  in  four  different  directions,  with  circumduction.         motion . 
F'lesHon  and txteraion.  In  flexion  the  hand  is  moved  forwards  and  aeilani 
inwards,  whilst  the  carpus  rolls  on  the  radius  from  before  back,  and 
ptojects  behind,  atretching  the  posterior  ligament.    In  extenaion  eitctulon  i 
tiie  band  ia  carried  backwards  and  outwards,  and  the  row  of  carpal 
bones  movea  in  the  opposite  direction,  vii^.  from  behind  forwards, 
■o  aa  to  cause  the  anterior   ligament  to  bo  tightened.     The  hinder 
movement  is  freer  than  the  forward. 

Abdattioa  and  adduction.    The  row  of  carpal  bones  moves  trans-  Abduction' 

Tersely  inwards  in  the  former,  and  outwards  in  the  latter  atate  ;  and 
tba  movement  is  freer  towards  the  ulnar  than  the  radial  side. 

Hie  lateral  ligaments  are  put  on  the  streteh,  the  inner  in  abduction  BUt«  of 

and  the  outer  in  adduction  ;  and  the  motion  is  limited  on  the  onter 

■de  by  the  meeting  of  the  styloid  process  of  the  radiua  with  the 

acai^oid  bone. 

Qirewndvction.  The  hand  describes  a  cone  in  this  movement,  whose  cinnundnc- 

■pex  ia  at  the  wrist  and  base  at  the  digita  ;  and  it  moves  more  freely    ™' 

in  extension  and  adduction  than  in  the  opposite  directions. 
LowxK  Badio-ulnab  AancVLATtON.    In  tiiis  articulation  the  con-  Lower  cnd» 

T«Eity  at  the  end   of  the  ulna  is  re-  ur^u 

oeired  into  a  concavity  on  the  radius  ;  Fig-  93.* 

— an  arrangement  just  the  opposite 

to  tttat  between  the  upper  ends  of 

the  bones, 
nie  chief  bond  of  union  between 

the  bones  is  a  strong  fibro-cartilage  ; 

but  a  kind   of  eapmile  consisting  of 

scattered  fibres;  surrounds  loosely  the 

and  of  the  ulna. 
Hte   triangular  fibro-cartilage  (fig. 

93,  e)  is  placed  transversely  beneath 

the  end  of  the  ulna,  and  is  thickest 

at  ita  margina  and  apex.     By  its  base  the  cartilage  is  fixed  to 

the  ridge  which  separates  the  carpal  from  the  ulnar  articulating 
<■  The  wiiit  joint  opened  to  show  the  oich  formed  bj  the  radios  with  the 

BBitiiV  ftl«»<«rtil>ge,  c.     a.  Badina.    b.  Ulna. 
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surface  of  the  radius  ;  and  by  its  apex  to  the  styloid  process  of  the 
ulna,  and  the  depression  at  the  root  of  that  point  of  bone.  Its 
margins  are  united  with  the  contiguous  anterior  and  posterior  liga- 
ments of  the  wrist  joint ;  and  its  surfaces  enter  into  different  joints, 
viz.,  the  wrist,  and  the  lower  radio-ulnar.  It  serves  to  unite  the 
radius  and  ulna,  and  to  form  part  of  the  socket  for  the  carpal 
bones.    Occasionally  it  is  perforated  by  an  aperture. 

The  synovial  membrane  (membrana  sacciformis)  is  very  loose, 
from  which  circumstance  it  has  received  its  name,  and  ascends 
between  the  radius  and  the  ulna  :  it  is  separated  from  that  of  the 
wrist- joint  by  the  triangular  fibro-cartilage. 

The  motion  in  this  articulation  is  referred  to  with  the  movements 
of  the  radius  (p.  315). 

Union  of  the  Carpal  Bones.  The  several  bones  of  the  carpus 
are  united  into  two  rows  by  small  dorsal,  palmar,  and  interosseous 
bands ;  and  the  two  rows  are  connected  to  each  other  by  wide 
separate  ligaments. 

ZHasecHon.  The  articulation  of  the  carpal  bones  with  each  other 
will  be  prepared  by  taking  away  all  the  tendons  from  the  hand,  and 
cleaning  carefully  the  whole  of  the  connecting  ligamentous  l:>and8. 
Two  distinct  ligaments  from  the  pisiform  bone  to  the  unciform  and 
fifth  metacarpal  are  to  be  defined  in  the  palm. 

At  the  same  time  the  ligamentous  bands  uniting  the  metacarpal 
with  the  carpal  bones  and  with  one  another  should  be  dissected. 

Bones  of  the  first  rote  (fig.  94).  The  os  semilunare  is  united  to  the 
lateral  bones,  viz.  scaphoid  and  cuneiform  by  a  dorsal  (fig.  94,  rf), 
and  a  palmar  transverse  band ;  as  well  as,  it  is  said,  by  an  inUros- 
seous  ligament  at  the  upper  part  of  the  contiguous  surfaces.^ 

The  pisiform  bone  is  articulated  to  the  front  of  the  cuneiform  by 
a  distinct  capsule  and  a  synovial  membrane  (fig.  92,  ').  It  has 
further  two  special  firm  ligaments  ;^-one  of  these  is  attached  to  the 
process  of  the  os  unciforme,  and  the  other  to  the  base  of  the  fifth 
metacarpal  bone. 

The  hones  of  the  second  row  (fig.  94)  are  connected  together  in 
the  same  way  as  those  of  the  first,  viz.  by  a  dorsal  (i)  and  a  pal- 
mar band  of  fibres  from  one  bone  to  another.  Between  the  con- 
tiguous rough  surfaces  of  the  several  ossicles  are  interosseous  liga- 
ments, one  in  each  interval. 

Movement  Only  a  small  degree  of  gliding  motion  is  permitted 
between  the  different  carpal  bones,  in  consequence  of  the  flattened 
articular  surfaces,  and  the  interosseous  ligaments  uniting  one  to 
another  ;  and  this  is  less  in  the  second  than  in  the  first  row. 

One  row  with  another  (transverse  carpal  joint,  fig.  94).  The  two 
rows  of  carpal  bones  are  connected  by  an  anterior  and  posterior, 
and  two  lateral  ligaments. 

The  anterior  ligament  (p)  consists  of  strong  irregular  fibres,  and 
intervenes  between  the  two  rows  (except  the  pisiform)  on  the  pal- 
mar aspect.     The  posterior  ligament,  which  is  longer  and  looser, 

*  Interosseous  ligaments  in  this  row,  distinct  from  the  other  bands^  can 
scarcely  be  said  to  exist 
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and  the  greater  number  of  whose  fibres  are  transverse,  has  a  corrc- 
■ponding  attachment  on  the  dorsal  aspect  of  the  same  bones. 

Of  the  lattral  ligaT/itnta  the  external  (ib)  ia  the  beat  marked,  and  und  UMnl 
extends  between  the  os  trapezium  and  the  scaphoid  bone  ;  the  ''S*"""''- 
intemal  ligament  (T)  reaches  between  the  cuneiform  and  unciform 

Direction.  After  the  division  of  the  lateral  and  posterior  ligaments,  Djuectioo. 
the  one  row  of  bones  may  be  separated  far  enough  from  the  other; 
to  allow  a  sight  of  the  articular  auriaces. 

AriieuUir  tui^actt.  The  first  row  of  carpal  bones  (except  piaifoim)  sufice  ol 
foims  internally  an  arch  with  the  scaphoid  (a),  semilunar  (i)  and  S^contut. 
cuneiform  bone  (c),  whose  hollow   is  turned  towards  the  second  ; 
■nd  externally  a  prominence  with  the  scaphoid  (a),  wjuch  is  received 
into  a  concavity  in  the  other 

row.      In  the  second  row  Fig-  8*-* 

the  OB  magnum  (g)  and  os 
tmdforme  (A)present  a  con- 
dyloid projection,  which 
is  received  into  the  arch 
before  mentioned  ;  but  the 
two  outer  bones  (trapezium 
and  trapezoid,  e  and/)  are 
much  below  the  level  of  the 
others,  and  form  a  alight 
hollow  for  the  reception  of 
the  onter  part  of  the  sca- 
phoid bone. 

One   tt/novial  mtmbrane 
aerres  for  the  articulation 
of  all  the  carpal  bones,  ex- 
cept the  pisiform  with  the  bon», 
cuneiform.     Lining  the  joint  between  the  two  rows  of  the  carpus, 
die  membrane   sends  upwards   and   downwards  proloogadona  be- 
tween the  individual   bones.     The   ofEaels   upwards  ore  two,  and 
they  sometimea  join  the  synovial  membrane  of  the  wrist  joint ;  but 
the  offsets  in  the  opposite  direction  are  three,  and  may  be  continued  ud  h 
to  all,  or  only  to  some  of  the  articulations  between  the  four  inner  ""'*'' 
metacarpal  with  their  carpal  bones. 

Monmtnt*.  The  tranaveise  carpal  joint  is   partly  condyloid,  butElsdi 
only  forward  and  backward  motion   is   permitted.     All  lateral  and  """'''' 
cimunductory  movement  ia  arrealed,  if  the  rows  are  closely  applied 
together,  by  the  scaphoid  striking  against  the  oa  mngtium  on  the 
one  «de,  and  the  cuneiform  against  the  unciform  on  the  other. 

Flemoa.  Aa  the  hand  is  brought  forwards  the  lower  row  of  carpal  ncxii 

*  Aitienlatioiu  of  one  carpal  bone  with  anotbar,  and  of  the  tvo  row*  with 
•adi  other.  The  joint  between  ths  two  rows  in  opened  behind,  a.  Scaphoid 
btoe.  b.  Semilonar,  c.  Cuaeifonn.  d.  Sonul  transTene  bandi  between 
tboae  bone*,  e.  Tnpeiiiim  boae.  /.  Tnpeioid.  g,  Oa  Magnum.  A.  Unci- 
term.  L  Dorsal  transTerH  bands  jaining  the  b(HieB.  i.  Eiternal  lateral 
U(ament  of  the  inttrcarpal  joint.     L  luUrnal  laUraL    p.  Anterior  ligament. 
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bones  movcB  backvards,  and  rendera  prominent  tbe  posterior  liga- 
ment. Ibis  motion  is  also  brought  into  play  in  full  bending  of 
the  wrist. 

Exieniion.  Tbe  backward  movement  is  freer  than  flexion.  As  the 
lower  carpal  row  movea  towarda  the  palm,  its  progrcBB  is  checked  by 
the  anterior  ligament  of  the  joint,  and  by  the  atrong  flexor  tendona. 
Union  of  the  Metacarpal  Bones,  The  metacarpal  bones  of  the 
four  fingers  are  connected  at  their  bases  by  th^  following  liga- 
ments : — A  superficial  dortal  (fig.  95)  and  palmar  fascicnlua  of 
fibres  passes  transversely  from  one  bone  to  the  next ;  and  the  bands 
in  the  palm  are  the  strongest 
(fig.  92J.  Besides,  there  is  a 
short  interotteoua  ligament 
between  the  contj'gnous  rough 
surfaces  of  tbe  bones. 

Lateral  union.  Where  the 
metacarpal  bones  tonch  they 
are  covered  by  cartilage  ;  and 
the  articular  surfaces  are 
furnished  with  prolongations 
of  the  synovial  membrane 
serving  for  their  articulation 
with  the  carpus. 

At  their  anterior  ends  the 

same  four  metacarpal  bones 

ore   connected   by   the   deep 

traniverse  fi^ammf,  which  was 

seen  in  the  dissection  of  the 

hand  (p.  299). 

Union   of   the    Hktacab- 

PAL  AND  Carpal  Bones.     The  metacarpal  bones  of  the  fingen  are 

articulated  with  the  carpal  bones  after  one  plan  ;  but  the  bone  of 

the  thumb  has  a  separate  joint 

The  nutacarpal  bone  of  tbe  thumb  articulates  with  the  os  trape- 
zium ;  and  tbe  ends  of  the  bones  are  incased  in  a  separate  capsnlar 
ligament  (fig.  92,  ').  Tbe  joint  is  furnished  with  a  tpiovial  mtm- 
bnuie  which  is  simple  in  its  arrangement 

The  thumb-joint  possesses  angular  movement  in  opposite  direc- 
tions, with  opposition  and  circumduction,  thus : — 

flexion  and  extfnnon.     When  tbe  joint  is  flexed  the  metacarpal 

bone  is  bronght  into  the  palm  of  the  hand,  without  tbe  ball  of  the 

,    thumb  being  turned  to  the  rips   of  the  fingers.     Extension  of  th« 

joint  is  very  free,  and  by  it  tbe  metacarpal  bone  is  removed  from 

the  palm  towards  the  outer  border  of  the  forearm. 

Abduction  and  adduction.     By   these  movements  the  metacarpal 
I    bone  ie  placed  in  contact  with,  or  removed  from  the  fore  finger. 

*  Foaterior  liguneoti  of  the  irriit,  and  carpal  and  netacuiml  hoaei 
(BoDTger;  and  Jacob),  1.  Foeieiior  lad is- carpal.  2.  Carpo-metacupal  joint 
of  the  Ihamb. — 3,  3.  Triiuvem  bandi  between  the  baaes  of  tbe  meUcaipal 
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Oppotition.  In  this  movement  the  ball  of  the  thumb  is  turned  opposition. 
towards  the  tip  of  each  finger  by  a  half  circumductoiy  motion  of 
the  metacarpal  bone ;  and  in  picking  up  a  pin  the  joints  of  the 
thumb,  and  the  two  last  joints  of  the  fingers  will  be  bent. 

The  metacarpal  bones  of  the  fingers  receive  longitudinal  bands  Joints  of 
from  the  carpal  bones  on  both  aspects,  thus  : —  ^  ^  °*®" 

The  dorsal  ligaments  (fig.  95)  are  two  to  each,  except  to  the  bone  ^^ 
of  the  little  finger.  The  bands  of  the  metacarpal  bone  of  the  fore 
finger  come  from  the  os  trapezium  and  os  trapezoides ;  those  of  the 
third  metacarpal  are  attached  to  the  os  magnum  and  os  trapezoides ; 
the  bone  of  the  ring  finger  receives  its  bands  from  the  os  magnum 
and  08  unciforme  ;  and  to  the  fifth  metacarpal  bone  tliere  is  but  one 
ligament  from  the  unciform. 

The  palmar  ligaments  (fig.  92)  are  weaker  and  less  constant  than  and  palmar 
the  dorsal.  There  is  one  to  each  metacarpal  bone,  except  that 
of  the  little  finger.  These  ligaments  may  be  oblique  in  direction  ; 
and  a  band  may  be  divided  between  two,  as  in  the  case  of  the 
ligament  attached  to  the  os  trapezium  and  the  second  and  third 
metacarpals.    Sometimes  one  or  more  may  be  wanting. 

On  the  ulnar  side  of  the  metacarpal  bone  of  the  middle  digit  is  Lateral 
a  longitudinal  lateral  hand^  which  is  attached  behind  to  the  os  °^' 
magnum  and  unciforme,  and  before  to  the  rough  ulnar  side  of  the 
baae  of  the  above  mentioned  bone.  Sometimes  this  band  isolates 
the  articulation  of  the  last  two  metacarpals  with  the  unciform  bone 
from  the  remaining  carpo-metacarpal  joint ;  but  more  frequently  it 
is  divided  into  two  parts,  and  does  not  form  a  complete  partition. 

This  band  may  be  seen  by  opening  behind  the  articulation  be-  ^"^  *®^' 
tween  the  unciform  and  the  last  two  metacarpal  bones ;  and  by 
cutting  through  the  transverse  ligaments  joining  the  third  and 
fourth  metacarpals  so  as  to  allow  their  separation. 

Movement,  Scarcely  any  appreciable  antero-posterior  movement  Gii^ng 
exists  in  the  articulations  of  the  bases  of  the  metacarpal  bones  of 
the  fore  and  middle  fingers  ;  but  in  the  ring  and  little  fingers  the 
motion  is  greater,  with  slight  abduction  and  adduction. 

Dissection.  The  articulating  surfaces  of  the  bones  in  the  carpo-  Dissection, 
metacarpal  articulation  may  be  seen  by  cutting  through  the  rest  of 
the  ligaments  on  the  posterior  aspect  of  the  hand. 

Articular  surfaces.  The  metacarpal  bone  of  the  fore  finger  presents  -^^^ 
a  hollowed  articular  surface,  which  receives  the  prominence  of  the 
OS  trapezoides,  and  articulates  laterally  with  the  os  trapezium  and 
OS  magnum.  The  middle  finger  metacarpal  articulates  with  the  os  and  contact 
magnum.  The  metacarpal  bone  of  the  ring  finger  touches  the 
unciform  bone  and  the  os  magnum.  And  the  little  finger  bone  is 
opposed  to  the  os  unciforme. 

Synovial  membranes.  Usually  two  synovial  membranes  are  inter-  Synovial 
posed  between  the  carpal  and  metacarpal  bones,  viz.  a  separate       ' 
one  for  the  bone  of  the  thumb,  and  offsets  of  the  common  carpal  or  thxee. 
synovial  sac  (p.  319)  for  the  others.     Sometimes  there  is  a  distinct 
synovial  sac  for  the  articulation  of  the  os  unciforme  with  the  two 
inner  metacarpals. 
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Inlerotmnit  ligam«nU.   Tlie  interoBeeoas  ligaments  between  the 
B  of  the  metacarpat  bones  may  be  demonstrated  by  detaching 

_    .,    ,    __j  bone  from  another.     There  are  also  atrong  fibrous   pieces  be- 

Mdcuiai.    t^egn  all  the  carpal   bones  in  the  aecond  row;   and  slight  ones  are 
described  as  present  on  each  side  of  the  os  semilunaro  in  the  first 

IHuectlon  Diueelum.  For  the  examination  of  the  joint  between  the  head  of 
JofnUL**^  ^^  metacarpal  bone  and  the  first  phalani  of  the  finger,  it  will  be 
requiaile  to  clear  away  tendons  and  the  tcndinoua  expansion 
around  it.  A  lateral  ligament  on  each  side,  and  an  anterior  thick 
hand  are  to  be  defined.  One  of  the  jointa  may  be  opened  to  see 
the  articular  surfaces. 

Tho  same  dissection  may  be  made  for  the  articulations  between 

the  phalanges  of  the  finger. 

HetK!»Ti>»i       Unios  of  Metacarpal  Boke  and  Fihot  Pbala-nx  (fig,  96).     In 

^luini '    ^^  joint  the  convex  head  of  the  metacarpal  bone  is  received  into 

the   glenoid    fossa   of   the    phalanx, 

Pig.  Se.»  and  the  two  are  retained  in  contact 

by  the   extensor  and   flexor  tendons, 

and  by  the  following  ligaments  -.-^ 

The  lateral  ligament  (a)  ia  the 
aame  on  both  sides  of  the  joint 
Each  is  triangular  in  form  ;  it  ia 
attached  by  its  upper  end  to  the 
tubercule  on  the  side  of  the  head  of 
the  metacarpal  bone,  and  below  it 
is  inserted  into  the  phalanx  and  the 
anterior  ligament. 

The     anlerior    ligament  (V)    is    a 

longitudinal    hand,    which    ia    fixed 

firmly  to  the  phalani,  but  loosely  to 

the  metacarpal  bone.      It   is   fibro- 

cartilaginouB  in  texture,  and  ia  grooved  for  the  flexor  tendon :  to 

ita  aides  the  lateral  ligaments  are  united. 

postarior.         Covering  the  nppcr  part  of  the  joint  is  the  extensor  tendon  ;  this 

takes  the  place  of  a  dorBal  ligament,  and  aenda  down  an  expansion 

on  each  aide,  which  eervea  aa  a  capsule  to  the  articulation.     The 

fifiunii)       Myrumial  membrane  of  the  joint  ia  a  simple  aac. 

'"'  In  the  articulation  of  the  thumb  two  aeaamoid  hones  are  connected 

th^b,         ^'^  ^'^  anterior  ligament,  and  receive  most  of  the  fibres  of  the 

lateral  ligaracnta. 
Kind  of  Movemtntt.  Motion  in  four  oppodte  directions,  and  circumduction, 

"°''™'         exist  in  these  condyloid  joints. 

KTUndiDii.  Exlention  and  flexion.  The  phalanx  moves  backwards  in  estenaion, 
BO  as  to  give  an  angle  with  the  metacarpal  bone.  The  anterior  liga- 
ment and  the  flexor  tendons  are  stretched,  and  control  the  move- 
Bcnitn£,  ment  In  flexion  the  phalanx  glides  forwards  under  the  head  of 
the  metacarpal  bone,  and  leaves  this  exposed  to  form  the  knnt^e 
when  the  finger  is  shut  The  lateral  ligaments  and  the  extenaor 
tendon  are  put  on  the  stretch  as  the  joint  ie  bent. 
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Abduction  and  adduction  are  the  lateral  movements  of  the  finger  l-Aterai 
from  or  towards  the  middle  line  of  the  hand.    The  lateral  ligament 
of  the  side  of  the  joint  wliich  is  rendered  convex  will  be  tightened, 
and  the  other  will  be  relaxed. 

The  circumductory  motion  is  less  impeded  in  the  thumb,  and  in  ^rcumduc- 
the  fore  and  little  fingers  than  in  the  others  ;  and  in  the  thumb  it 
allows  the  taming  of  the  last  phalanx  towards  the  other  digits  in 
the  movement  of  opposition. 

Union  op  the  Phalanges.   The  ligaments  of  these  joints  are  J?'"**  of  the 

T)IlftUlIUEC8 

similar  to  those  in  the  metacarpo-phalangcal  articulation,  viz.  two  havo 
lateral  and  an  anterior. 

The  lateral  ligaments  are  triangular  in  form.    Each  is  connected  lateral  and 
by  its  apex  to  the  side  of  the  phalanx  near  the  front ;  and  by  its 
base  to  the  contiguous  phalanx  and  the  anterior  ligament. 

The  anterior  ligament  has  the  same  mode  of  attachment  between  anterior 
the  extremities  of  the  bones  as  in  the  metacarpo-phalangeal  joint,  i^"*®^*- 
but  it  is  not  so  strong  ;  and  the  extensor  tendon  takes  the  place  of 
a  posterior  band  as  in  that  articulation. 

There  is  a  simple  synovial  membrane  present  in  the  joint.  Synovial 

The  joint  of  the  second  with  the  last  phalanx  is  like  the  preced-  jj^^i^^^ 
ing  in  the  number  and  disposition  of  its  ligaments  ;  but  all  the 
articular  bands  are  much  less  strongly  marked. 

Articular  Surfaces.  The  anterior  end  of  each  phalanx  is  marked  Surface  of 

.«.  tlie  Donc8« 

by  a  pulley-like  surface.    The  posterior  end  presents  a  transversely 

hollowed  fossa,  and  is  provided  witli  a  crest  which  fits  into  the 

central  depression  of  the  opposed  articular  surface. 

Movements,   The  two  interphalangeal   joints  can    be  bent   and  KinJ  of 
^     .   i_x       J  I'l         !-•  motion. 

straightened  like  a  hinge. 

Flexion  and  extension.    In  flexion,   the   farther  phalanx   moves  Bending. 

under  the  nearer  in  each  joint,  and  the  motion  is  checked  by  the 

lateral  ligaments  and  the  extensor  tendon  :  in  the  joint  between 

the  middle  and  the  metacarpal  phalanx  this  movement  is  most 

extensive.     In  extension  the  farther  phalanx  comes  into  a  straight  Extending. 

line  with  the  nearer  one,  and  the  motion  is  stopped  by  the  anterior 

ligament  and  the  flexor  tendons. 
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TABLE  OF  THE  CHIEF  ARTERIES  OF  THE    UPPER  LIMB. 

^Saperior  thoracic 
acromial  thoracic  . 
long  thoracic 
alar  thoracic 
aulMcaptilar    . 
external  raammjiry 
anterior  circumflex 
posterior  circumflex. 


/I.  Axillary 
artery 


The  tubclavlan  is 
continued  in  the 
arm  by  . 


(Muscular 
.•ij  inferior  acromial 
(  humeral  thoracic. 


( Dorsal  artery 
( muscular 


Inftasca- 
pular. 


2.  brachial 
artery 


8.  radial 
artery 


4.  ulnar 
\    artery 


/  To  coraco-brachialis 

superior  profunda . 

nutritious 

inferior  profunda   . 

anastomotic 
^  muscular. 

/Recurrent 

muscular 

superficial  volar 

posterior  carpal 

anterior  carpal 
/  metacarpal 

dorsal  of  the  thumb. 

of  the  index  finger 

princeps  pollids 

radialis  indicia 
^deeparch 

/  Anterior  recurrent 
posterior  recurrent 

interosseous  . 


(  Muscular  to  triceps 
.-<  and  anconeus 
(  anastomotic. 

S  Muscular  to  triceps 
'  \  anastomotic 


muscular 


dorsal    of  the    hand,    or 
metacarpal . 


'Recurrent 
^perforating 
)  interosseous 
,  communicating. 


'  Anterior   . 
.posterior  . 


(  Dorsal  carpal 

-  metacarpal  or  inter- 


t  Nutiitioiia 
i  muscular. 

jl  Recurrent 
i  muscular. 


\ 


osseous. 


anterior  carpal 


superficial  arch 


/  Communicating 
J  four  digital  branches 
'J  cutaneous 

V  muscular. 
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TABLE  OF  THE  SPINAL  NERVES  OF  THE  UPPER  LIMB. 


/Anterior  thoracic     .{^^J^^**^ 


subscapular 


fSnpei 
ioferi 
long. 


Superior 
erior 
long. 


circumflex 


nerve  of  Wrisberg. 


/  Articular 
)  cutaneous 
j  to  teres  minor 
\  to  deltoid. 


(Small  cutaneous 
anterior  of  forearm 
IHMtcrior  of  foruorm. 


musculo-cutaneous 


Brachial 
Plexv8  gives 
off  Yn'Iow  th«? 
clavicle  . 


median 


To  coraco-bracliialis 
bicei>8  and 
brachialid  anticus 
cutaneous  external  of  forearm 
^articular  to  carpus. 


/To  pronator  teres 

to  muscles  of  forearm,  except  flexor 
ulnaris  aud  part  of  profundus 

anterior  interosseous 

cutaneous  palmar 

to  muscles  of  tlnmib  in  part 
\  five  digital  brandies. 


'  ulmir 


/  Articular  to  elbow 
to  flexor  car]>i  ulnaris 
to  flexor  profundus  in  i«.rt 
cutaneous  branch  of  foreann 

imlm 
dorsal  cutaneoiui  of  tlie  hand 

superficial  jialmar  division  . 

\  deep  irnlmar  nerve. 


and 


{Communicatuig 
two  digital 
branches. 


musculo^piral 


/  Internal  cutaneous 
to  triceps 
and  anroncns 
external  cutaneous 
to  su])inator  and  extensor  radialis 
longuS 

I>osterior  interosseous 


mdial 


i  Muscular 
*  ( articular. 

Cutaneous  of  back  of 
thumb,  and  of  flrst 
two  fingers  and 
half  the  next. 


CHAPTER   IV. 
DISSECTION   OF    THE   THORAX. 


Section  I. 


Definition. 


Contents  of 
cavity. 


Dissection 
to  open 
thorax. 


Sterniim  to 
be  kept 

Form  in 
general. 


On  a  cross 
section. 


Boundaries. 


CAVITY  OF  THE  THORAX. 

The  cavity  of  the  thorax  is  the  space  included  by  tlie  spinal 
column,  the  sternum,  and  ribs,  and  by  certain  muscles  in  the  intervals 
of  the  bony  framework.  In  it  the  organs  of  respiration,  and  the 
heart  with  its  great  vessels  are  lodged  :  and  through  it  the  gullet, 
and  some  vessels  and  nerves  are  transmitted. 

Dissection.  Supposing  the  soft  parts  covering  in  front  the  bony 
parietes  of  the  thorax  to  have  been  examined  and  taken  away,  the 
cavity  is  to  be  opened  by  removing  a  portion  of  the  anterior  boun- 
dary. To  make  a  sufficient  opening  in  the  thorax,  the  sternum  is 
to  be  sawn  through  opposite  the  interval  between  the  first  two  ribs, 
and  again  between  the  cartilages  of  the  fifth  and  sixth  ribs.  After 
detaching  the  Hning  membrane  (pleura)  from  the  inner  surface  of 
the  chesty  the  student  is  to  cut  tlu*ough  the  true  ribs,  except  the  first 
and  seventh,®  as  far  back  as  he  can  conveniently  reach.  The  loose 
sternum  and  the  ribs  can  be  removed  by  dividing  the  internal 
mammar}'  vessels,  the  triangularis  stemi,  and  the  intercostal  muscles 
in  the  first  and  sixth  spaces.  The  bag  of  the  pleura,  and  the  cavity 
with  its  contents,  will  be  now  ready  for  examination. 

The  stenmm  and  the  cartilages  of  the  ribs  will  be  required  here- 
after for  the  dissection  of  the  ligaments. 

Form.  The  included  cavity  is  irregularly  conical,  with  the  apex 
above  and  the  base  down  ;  and  it  appears,  from  the  collapsed  state 
of  the  lungs,  to  be  only  partly  filled  by  the  contained  viscera,  but 
during  life  the  whole  of  the  now  vacant  space  is  occupied  by  the 
expanded  lungs.  On  a  horizontal  section  its  shape  would  appear 
somewhat  cordiform  ;  for  the  cavity  is  flattened  on  the  sides,  is 
diminished  in  the  middle  line  by  the  prominent  spinal  column,  and 
is  projected  backwards  on  each  side  of  the  spine. 

Boundaries.  On  the  sides  are  the  ribs  with  their  intercostal  muscles ; 
whilst  in  front  is  the  sternum  ;  and  behind  is  the  spine. 

*  The  student  muBt  be  mindful  to  leave  those  ribs  uncut ;  the  diviuon  of 
them  will  not  be  advantageous  to  him,  and  will  injure  the  dissection  of  the 
neck  and  abdomen. 
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The  base  is  constructed  at  the  circumference  by  the  last  dorsal  The  base, 
vertebra  behind,  by  the  end  of  the  sternum  before,  and  by  the 
ribs  on  the  side  ;  whilst  the  space  included  by  the  bones  is  closed 
by  the  diaphragm. 

The  base  is  wider  transversely  than  from  front  to  back,  and  is  surfiwe, 
convex  towards  the  chest ;  though  at  certain  spots  it  projects  more 
than  at  others.    Thus  in  the  centre  it  is  lower  than  at  the  sides, 
and  is  on  a  level  with  tlie  base  of  the  xiphoid  cartilage.    On  the 
right  side  it  rises  to  a  level  with  the  upper  border  of  the  fifth  rib  and  height: 
near  the  sternum  ;  and  on  the  left,  to  the  corresponding  part  of  the 
upper  border  of  the  sixth  rib.*    From  the  lateral  projections,  the 
diaphragm  slopes  suddenly  towards  its  attachment  to  the  ribs,  but 
more  behind  tban  before,  so  as  to  leave  a  narrow  interval  between 
it  and  the  wall  of  the  chest.    The  level  of  this  attached  edire  will  !*«  ^Jde 
be  marked  by  an  oblique  line,  over  the  side  of  the  chest,  from  the 
base  of  the  xiphoid  cartilage  to  the  tenth  rib  ;  but  it  differs  slightly 
on  the  two  sides,  being  rather  lower  on  the  left  (fig.  97). 

The  apex  of  the  space  is  continued  higher  than  the  osseous  boun-  ^P®  J    .  , 
dary,  and  reaches  into  the  root  of  the  neck.     Its  highest  point  is  neck, 
not  in  the  middle  line,  for  there  the  windpipe,  bloodvessels,  &c. 
lie  ;  but  is  prolonged  on  each  side  for  an  inch  or  an  inch  and  a 
half  above  the  first  rib,  so  that  the  apex  may  be  said  to  be  bifid.  ^  ^^^^ 
Each  point  projects  between  the  scaleni  muscles,  and  under  the  How 
subclavian  bloodvessels  ;  and  in  the  interval  between  them  lie  the     ^ 
several  things  passing  between  the  neck  and  the  thorax. 

Dimensions.  The  extent   of  the  thoracic  cavity  does  not  corre-  ^^^1"^* 
spend  with  the  apparent  size  externally  ;  for  the  space  included  by  cavity, 
the  ribs  below  is  occupied  by  the  abdominal  viscera,  and  the  ca^dty 
reaches  above  into  the  neck. 

In  consequence  of  the  arched  condition  of  the  diaphragm,  the  Depth  varies 
depth  of  the  space  varies  greatly  at  different  points.    At  the  centre,  before ; 
where  the  depth  is  least,  it  measures  about  seven  inches,  but  at  the  behind; 
back  as  much  again  ;  and  the  other  vertical  measurements  can  be  on  sides, 
estimated  by  means  of  the  data  given  of  the  level  of  the  base  on 
the  wall  of  the  thorax. 

Alterations  in  capacity.  The  size  of  the  thoracic  cavity  is  con-  ^{Sy^in 
stantly  varying  during  life  with  the  condition  of  the  ribs  and  dia-  ufe ; 
phragm  in  breathing. 

The  horizontal  measurements  are  increased  in  inspiration,  when  transversely 
the  ribs  are  raised  and  separated  from  one  another ;  and  are  dimi-    ^ 
nished  in  expiration  as  the  ribs  approach  and  the  sternum  sinks. 

An  alteration  in  depth  is  due  to  the  condition  of  the  diaphragm  in  depth  by 
in  respiration  ;  for  the  muscle  descends  when  air  is  taken  into  the      P""«^» 
lungs,  increasing  thus  the  cavity  ;  and  ascends  when  the  air  is  ex- 
pelled from  those  organs,  so  as  to  restore  the  previous  size  of  the 
space,  or  to  diminish  it  in  violent  efforts.    But  the  movement  of  the  *>«*  ^p- 

OQuallv 

diaphragm  is  not  equal  throughout,  and  some  parts  of  the  cavity 

*  Tbia  is  the  height  in  the  dead  body.  The  level  to  which  it  may  reach 
in  great  respiratory  efforts  during  life  will  bo  stated  with  the  account  of  the 
Dii^hragm  (p.  529). 
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will  be  increased  more  than  others.  For  instance,  the  central  ten- 
dinous piece,  which  is  joined  to  the  heart-case,  moves  but  slightly ; 
but  the  lateral,  bulging,  fleshy  halves  descend  freely,  and  add 
greatly  to  the  size  of  the. lateral  part  of  the  chest  by  their  separa- 
tion from  the  thoracic  parietes. 
Thorax  les-  The  thoracic  cavity  may  be  diminished  by  the  diaphragm  being- 
sened,  how?  pugged  upwards  by  enlargement,  either  temporary  or  permanent,  of 
the  viscera  in  the  upper  part  of  the  abdomen  ;  or  by  the  existence 
of  fluid  in  the  latter  cavity. 


Sac  of  the 
pleura. 


Form. 


Outer  sur- 
face. 

Inuer  sur- 
face. 


Disposition 
in  thorax. 

Difference  in 
sac  of  right 

and  left 
side. 

The  con- 
tinuity is 
here  traced 


over  the 
lung 


and  above  it 


Along  mid- 
dle the  sacs 
fonn  a  par- 
tition. 


THE  PLEUILfi. 

The  pleura9  are  two  serous  membranes,  or  closed  sacs,  which  are 
reflected  around  the  lungs  in  the  cavity  of  the  thorax.  One  occu- 
pies the  right,  and  the  other  the  left  half  of  the  cavity  ;  they  ap- 
proach each  other  along  the  middle  line  of  the  body,  forming  a 
thoracic  partition  or  mediastinum. 

Each  pleura  is  conical  in  shape  ;  its  apex  projects  into  the  neck 
above  the  first  rib  (fig.  97),  and  its  base  is  in  contact  with  the  dia- 
phragm. The  outer  surface  is  rough,  and  is  connected  to  the  lung 
and  the  wall  of  the  thorax  by  areolar  tissue,  but  the  inner  surface 
is  smooth,  and  secerning.  Surrounding  the  lung,  and  lining  the 
interior  of  one  half  of  the  chest,  the  serous  membrane  consists  of 
a  parietal  part — pleura  costalis,  and  of  a  visceral  part — pleura  pul- 
monalis. 

There  are  some  differences  in  the  shape  and  extent  of  the  two 
pleural  bags.  On  the  right  side  the  bag  is  wider  and  shorter  than 
on  the  left ;  and  on  the  latter  it  is  narrowed  by  the  projection  of 
the  heart  to  that  side. 

The  continuity  of  the  bag  of  the  pleura  over  the  lung  and  the 
wall  may  be  traced  circularly  from  a  given  point  to  the  same,  in 
the  following  manner  : — Supposing  the  membrane  to  be  followed 
outwards  from  the  sternum,  it  may  be  traced  on  the  wall  of  the 
chest  as  far  as  the  spinal  column ;  here  it  is  directed  forwards  to 
the  root  of  the  lung,  and  is  reflected  over  the  viscus,  covering  its 
surface,  and  connecting  together  its  different  lobules.  From  the 
front  of  the  root  the  pleura  may  be  followed  over  the  side  of  the 
pericardium  to  the  sternum.  Below  the  root  the  pleura  gives  rise 
to  a  thin  fold,  the  ligamentum  latum  pulmonis,  which  intervenes 
between  the  inner  surface  of  the  lung  and  the  side  of  the  peri- 
cardium. 

If  the  serous  sac  be  traced  above  the  root  of  the  lung,  it  describes 
a  circle  without  deflection  over  a  viscus. 

The  mediastinum.  The  median  thoracic  partition,  or  the  medi- 
astinum, is  formed  by  the  approximation  of  the  pleural  bags  along 
the  middle  line,  and  is  constructed  of  two  layers, — one  being 
derived  fi*om  each  sac.  About  midway  between  the  sternum  and 
the  spine  the  contiguous  strata  of  the  mediastinum  are  widely 
separated  by  the  heart ;  but  in  front  of,  and  behind  the  heart  they 
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*> 

approach  near  each  other.  To  the  portions  before  and  behind  that 
viscus  the  terms  ^^  anterior  and  posterior  mediastina  "  are  sometimes 
applied. 

The  part  in  front  of  the  heart  (anterior  mediastinum)  extends  from  Part  of  sep- 
the  back  of  tiie  sternum  to  the  pericardium.      Behind  the  second  ofUie°heiStf 
piece  of  the  sternum  the  pleural  bags  touch  each  other,  but  above 
and  below  that  spot  they  are  separated  by  an  interval  ;  so  that  the 
space  between  them  (interpleural)  is  narrowed  at  the  centre,  and  is 
inclined  below  to  the  left  of  the  middle  line.    In  the  upper  part  of  tlie  contents, 
space  are  the  remains  of  the  thymus  gland,  and  the  origin  of  some 
of  the  hyoid  and  thyroid  muscles  ;  and  in  the  lower  part  is  some 
areolar  tissue,  together  with  the  triangularis  stemi  muscle  of  the 
left  side. 

The  part   behind  the   heart  (posterior    mediastinum)   intervenes  Part  behind 
between  the  back  of  the  pericardium  with  the  roots  of  the  lungs,  {^J  g^ie, 
and  the   spinal  column.     Its    lateral   boundaries  are  the  opposite 
pleural  sacs,  which  are  separated  here  by  a  larger  interpleural  in- 
terval than  in  front  of  the  heart.    If  the  pleura  be  divided  beldnd 
the  lung  on  the  right  side,  the  extent  of  the  space  and  its  contents 
▼ill  appear  : — in  it  are  contained  the  different  bodies  on  the  front  its  contents, 
of  the  spine,  viz.,  the  aorta,  the  vena  azygos,  the  thoracic  duct,  the 
oesophagus  with  its  nerves,  the  trachea,  the    splanchnic  nerves  at 
the  lower  part,  and  some  lymphatic  glands. 

DmectUm.  Tlie  pleura  and  the  fat  are  now  to  be  cleaned  from  Clean  peri- 
♦!»«    -J       n  x\,  -J-  cardiumand 

we  Bide  of  the  pencardium. 

The  root  of  the  lung  is  to  be  dissected  out  by  taking  away  the  the  root  of 
pleura  and  the  areolar  tissue  from  the  front  and  back,  without  in- 
juring its  several  component  vessels.     In  this  divsscction  the  phrenic  Trace  tlie 
*rtery  and  nerve  will  be  found  in  front  of  the  root,  together  with  ^^^^^ 
a  few  nerves  (anterior  pulmonary)  ;  the  last  are  best  seen  on  the  left 
side.    Behind  the  root  of  the  lung  is  the  vagus  nerve,  di^^ding  into 
hranches  ;  and  arching  above  the  right  one  is  the  large  azygos  vein. 

For  the  present,  the  arch  of  the  aorta  and  the  small  nerves  on  it  ai^d  vein, 
may  be  left  untouched. 

The  thymtis  body  is  a  fetal  organ,  like  the  thyroid  body,  whose  JJ^j";"* 
nae  is  unknown.     It  occupies  chiefly  the  upper  part  of  the  thorax  ;  fetus, 
and  it  may  be  best  examined  in  a  full-grown  fetus. 

At  birth  it  is  about  two  inches  in  length,  and  is  of   a  grayish  Size 
colour  :  it  possesses  two  lobes  of  a  conical  form,  which  touch  each 
other.     Its  upper  end  is  pointed  and  extends  on  the  trachea  as  high  and  extent 
as  the  thjToid  body  ;  and  the  lower  wider  part  reaches  as  far  as 
the  fourth  rib.    In  the  thorax  it  rests  on  the  aortic  arch  and  large  at  birth, 
vessels,  on  the  left  innominate  vein,  and  on  the  pericardium. 

In  the  adult  all  that  remains  of  the  thymus  is  a  brownish  rather  Remains  in 
firm  material  in  the  interpleural  space  beneath  the  upper  end  of  the 
sternum. 

In  its  perfect  state  it  resembles  much  the  thyroid  body  ;  and  a  Structure, 
whitish  fluid,  containing  lymph-like  corpuscles,  escapes  from  it  when 
it  18  cut. 
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CONNECTIONS  OP  THE  LUNGS. 


Nninber 
and  use. 

Form. 


Bate 

touches 
diaphragm 

shape  and 
leveL 


Apex  is  in 
the  neck. 


Anterior 
edge  is  thin : 

position  on 
right 
and  left 
aide. 


Posterior 
edge  is 
thick. 


External 
surface. 


Internal 
surface 

gives  attach- 
ment to  the 
root 


Division 
into  lobes. 

Left  has 
two, 

and  the  right 
three  lobes. 


The  lungs  are  two  in  number,  and  are  contained  in  the  cavity  of 
the  thorax,  one  on  each  side  of  the  spinal  column.  In  these  organs 
the  blood  is  changed  in  respiration. 

The  lung  is  of  a  somewhat  conical  form,  and  takes  it  shape  from 
the  space  in  wliich  it  is  lodged.  It  is  unattached,  except  at  the 
inner  side  where  the  vessels  enter  ;  and  it  is  covered  by  tlie  bag  of 
the  pleura.  Its  base  and  apex,  borders  and  surfaces  can  be  dis- 
tinguished by  differences  in  form  :  it  is  divided  also  into  lobes  by 
fissures  ;  and  it  has  a  root  formed  out  of  its  vessels  and  ner\'es. 

The  base  of  the  lung  is  hollowed  in  the  centre  and  thin  at  the 
circumference,  and  fits  on  the  convexity  of  the  diaphragm.  Follow- 
ing the  shape  of  that  muscle,  it  is  sloped  obliquely  from  before 
backwards,  and  reaches  in  consequence  much  lower  posteriorly 
than  anteriorly.  Its  position  with  respect  to  the  wall  of  the  thorax 
may  be  ascertained  externally  by  taking  the  level  of  the  diaphragm 
as  a  guide  (p.  327)  ;  and  it  will  be  a  rib's  breadth  lower  in  front  on 
the  left,  than  on  the  right  side  (fig.  97).  The  apex  is  rounded,  and 
projects  an  inch  to  an  inch  and  a  half  above  the  first  rib,  where  it 
lies  beneath  the  clavicle,  the  anterior  scalenus  muscle,  and  the  sub- 
clavian artery. 

The  anterior  edge  or  border  is  thin,  and  overlays  in  part  the  peri- 
cardium. On  the  right  side  it  lies  along  the  middle  of  the  sternum 
as  low  as  the  sixth  costal  cartilage  (fig.  97).  On  the  left  side  it 
reaches  the  mid-line  of  the  chest  as  low  as  the  fourth  costal  carti- 
lage ;  but  below  that  spot  it  presents  a  V-shaped  notch  (fig.  97), 
whose  apex  is  opposite  the  outer  part  of  the  cartilage  of  the  fifth 
rib.  Two  fissures  arc  seen  in  the  border  of  the  right  lung,  but  only 
one  in  that  of  the  left.  The  posterior  border  is  as  long  again  as 
the  anterior,  and  projects  inferiorly  between  the  lower  ribs  and  the 
diaphragm  ;  it  is  thick  and  vertical,  and  is  received  into  the  hollow 
by  the  side  of  the  spinal  column. 

The  outer  surface  of  the  lung  is  convex,  and  is  in  contact  with 
the  wall  of  the  thorax  :  a  large  cleft  divides  it  into  two  pieces  (lobes 
of  the  lung),  and  on  the  right  side  there  is  a  second  smaller  fissure. 
The  inner  surface  is  flat  when  compared  with  the  outer :  altogether 
in  front  is  the  hollow  corresponding  with  the  heart  and  its  large 
vessels,  which  is  greatest  on  the  left  lung ;  and  behind  this,  but 
nearer  the  posterior  than  the  anterior  border,  is  a  fissure  about  three 
inches  long,  hilum  pulmonis,  which  receives  the  vessels  of  the  root  of 
the  lung. 

Each  lung  is  divided  incompletely  into  two  pieces  or  lobes  by  an 
oblique  fissure,  which  begins  near  the  apex,  and  ends  in  the  anterior 
border  near  the  base  :  from  the  form  of  the  lung  and  the  direction 
of  the  fissure,  the  lower  lobe  is  uecessarily  the  largest.  In  the  right 
lung  a  second  horizontal  fissure  is  directed  forwards  from  the  middle 
of  the  oblique  one  to  the  anterior  border,  and  cuts  off  a  small  tri- 
angular piece  from  the  upper  lobe :  this  is  the  third  lobe  of  the 


EOOT   OP   LUNO. 

long.    OccaBionally  there  may  be  a  trace  of  the  third  lobe  in  the 
left  lung. 

Beddes  the  difference  in  the  number  of  the  lobes,  the  right  lung  Diffenini 
is  larger  and  heavier,  and  is  wider  and  more  hollowed  out  at  the  s^"™ti 
base  than  the  left ;  it  is  also  ehorter  by  an  inch.     Tlie  increased  '>">([•' 
length  and  the  narrowness  of  the  left  lung  are  due  to  the  absence 

Fie-  97.' 


of  «  large  projecting  body  like  the  liver  under  it,  find  to  the  direc- 
tion of  the  heart  to  the  left  side. 

The  root  of  the  lung  consists  uf  the  vessels  entering  the  fissure  on  Ri 
the  inner  surface  ;  and  as  these  are  bound  together  by  tlic  pleura  '" 
■nd  some  areolar  tissue  they  form  a  foot-Btolk,  wliich  fixes  the  lung 
to  the  heart  and  the  windpipe.      The  root  is  situate  at  the  inner  ^ 
■nrface,  about  midway  between  tlic  base  and  apex,  and  about  a 
third  of  the  breadth  from  the  posterior  border  of  the  lung. 

In  front  of  the  root  on  both  sides,  are  the  plirenic  and  the  anterior  O 
palmonaiy  nerves,  the  former  being  at  some  httle  distance  from  it ; 
and  anterior  to  the  right  root  ie  the  descending  cava.  Behind  on 
both  sides,  is  the  posterior  pulmonic  plexus  ;  anil  on  the  left  side 
there  is,  in  addition,  the  descending  aorta.  Above  on  the  right  side  is 
the  vena  azygos  ;  and  on  the  left  eide,  the  arch  of  the  aorta.  Below 
«ach  root  is  the  fold  of  pleura  called  ligamentum  latum  pulmonis. 

In  tlie  root  of  tlic  lung  are  collected  a  branch  of   the  pulmonary  o 
artery,  two  pulmonary  veins,  and  a  division  of  the  air  tube  (bronchus);  ^ 

*  DiagTBiD  to  sfaaw  tbe  difference  In  tlis  uitoricir  border  of  the  right  and 
left  long,  the  edge  being  indicated  bj  the  dark  line ;  and  to  mark  the 
dUfnat  level  ef  the  base  on  the  t«o  lides. 
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their  rela- 
tive posi- 
tion. 


small  nutritive  bronchial  arteries  and  veins,  and  some  nerves  and 
lymphatics.  The  large  vessels  and  the  air  tube  have  the  following 
position  to  one  another  : — 

On  both  sides  the  bronchus  is  most  posterior,  the  pulmonary 
veins  most  anterior,  and  the  pulmonary  artery  between  the  other 
two.  In  the  direction  from  above  down  the  position  on  the  right 
side  is,  bronchus,  pulmonary  artery,  and  pulmonar)'  veins  ;  but  on 
the  left  side  the  bronchus  and  artery  have  changed  places,  con- 
sequently the  relative  position  will  there  be,  artery,  bronchus,  and 
veins.  This  difference  in  the  two  sides  may  be  accounted  for  by  the 
left  branch  of  the  air  tube  being  at  a  lower  level  than  the  right. 


Pericar- 
diuui. 


Clean  ves- 
sela  of  heart. 


First  aorta, 


then  inno- 
minate 
veins 


and 
branches. 


and  upper 
cava. 


Seek  small 
nerves  cross- 
ing arch  of 
aorta. 


Dissect 
suptrflcial 
plexus  in 
arch  of 
aorta. 


THE  PERICARDIUM. 

The  bag  containing  the  heart  is  named  the  pericardium.  It  is 
situate  in  the  middle  of  the  thorax,  in  the  interval  between  the 
pleurae  of  opposite  sides. 

Dissection.  Supposing  the  surface  of  the  pericardium  to  be  already 
cleaned,  the  student  should  next  dissect  out  the  large  vessels  con- 
nected with  the  heart ;  and  trace  the  nerves. 

The  large  artery  curving  to  the  left  above  the  heart  is  the  aorta, 
which  furnishes  three  trunks  to  the  head  and  the  upper  limbs,  viz., 
innominate  to  the  right,  next  left  common  carotid,  and  left  subclavian. 
On  its  left  side  hes  the  large  pulmonary  artery. 

Above  tlie  arch  of  the  aorta  a  large  venous  trunk,  left  innominate, 
crosses  over  the  three  beforesaid  arteries,  and  ends  by  uniting  on 
the  right  side  with  the  right  innominate  vein  in  the  upper  cava. 
Several  small  veins,  which  may  be  mistaken  for  nerves,  ascend  over 
tlie  aorta,  and  enter  this  trunk.  Define  the  branches  of  this  vein, 
and  especially  one  crossing  the  aortic  arch  towards  the  left  side, 
which  is  the  left  superior  intercostal  vein  (fig.  350,  i.). 

The  large  vein  by  the  side  of  the  aorta  which  enters  the  top  of 
the  heart  is  the  upper  cava  :  look  for  the  azygos  vein  opening  into 
it  behind. 

Seek  the  following  nerves  of  the  left  side  which  cross  the  arch 
of  the  aorta  : — The  nerve  most  to  the  left,  and  the  largest,  is  the 
vagus  ;  the  next  largest  in  size  on  the  right  of  the  vagus  is  the 
phrenic.  Between  the  preceding  nerves,  and  close  to  the  coats  of 
the  artery,  are  the  two  following, — the  left  superficial  cardial  nerve 
of  the  sympathetic,  and  the  cardiac  branch  of  the  left  vagus ;  of 
the  two,  the  last  is  the  smaller,  and  on  the  right  of  the  other. 

The  cardiac  nerves  from  the  left  vagus  and  sympathetic  are  to  be 
pursued  onwards  to  a  small  plexus  (superficial  cardiac)  in  the  con- 
cavity of  the  aorta.  An  offset  of  the  plexus  is  to  be  traced  down- 
wards between  the  pulmonary  artery  and  the  aorta  towards  the 
anterior  coronary  artery  of  the  heart ;  and  another  prolongation  is 
to  be  found  coming  forwards  from  the  deep  cardiac  to  the  superficial 
plexus  :  this  dissection  is  difficult,  and  will  require  care. 

When  the  pericardium  is  afterwards  opened  the  nerves  will  be 
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followed  on  the  heart.   Oftentimes  these  small  nerves  are  destroyed 
in  injecting  the  body. 

The  pericardium  is  larger  than  the  viscus  it  contains.    Somewhat  Pericar- 
conical  in  form,  the  wider  part  of  the  bag  is  turned  towards  the  ***"™' 
diaphragm,  and  the  narrower  part  upwards  to  the  large  vessels  of  JornJ^ 
the  heart. 

Occupying  the  interpleural  space,  it  is  situate  behind  the  sternum,  Position, 
and  projects  below  on  each  side  of  that  bone,  but  much  more  to- 
wards the  left  than  the  right  side.     Laterally  the  pericardium  is 
covered  by  the  pleura,  and  the  phrenic  nerve   and  vessels  lie  in 
contact  with  it.    Its  anterior  and  posterior  surfaces  correspond  with  Connec- 
the  objects  in  the  interpleural  space  ;  and  on  the  anterior  aspect  *^°°*- 
the  bag  is  partly  covered  by  the  margins  of  the  lungs,  especially 
the  left 

The  heart-case  consists  of  a  fibrous  structure,  which  is  lined  in-  Composi- 
temally  by  a  serous  membrane. 

The  fibrous  part  surrounds  the  heart  entirely,  and  is  pierced  by  Pibrous  part 
the  different  vessels  of  that  organ  :  it  gives  prolongations  around  fheaths  to 
the  vessels,  and  the  strongest  of  these  sheaths  is  on  the  aorta.   Infe-  vessels 
riorly  it  is  united  by  fibres  to  the  central  tendon  of  the  diaphragm. 

This  membrane  is  thickest  at  the  upper  part,  and  is  formed  of  it«  struc- 
fibres  crossing  in  different  directions,  many  being  longitudinal.  ^^^' 
When  the  pericardium  has  been  cut  open,  the  serous  lining  will  be 
discernible. 

The  serous  sac  lines  the  interior  of  the  fibrous  pericardium,  and  Serous 
is  reflected  over  the  surface  of  the  heart.    Like  other  serous  mem-  flbrous'^^ 
branes,  the  arachnoid  for  example,  it  has  a  parietal  and  a  visceral 
part.    After  lining  the  interior  of  the  fibrous  case,  to  which  it  gives  and  covers 
the  shining  appearance,  the  membrane  is  conducted  to  the  surface  JJ^Jj^°  ^^ 
of  the  heart  by  the  different  vessels.    As  it  is  reflected  on  the  aorta 
and  the  pulmonar}'  artery  it  contains  those  vessels  in  one  tube,  not  peculiarities 
passing  between  their  contiguous  surfaces ;  and  at  the  posterior  Jj  **«  reflec- 
part  of  the  pericardium  it  fonns  a  pouch  between  the  pulmonary 
veins  of  opposite  sides. 

In  front  of  the  root  of  the  left  lung  the  serous  layer  forms  a  Vestigial 
vertical  band,  the  vestigial  fold  of  the  pericardium  (Marshall),  which 
includes  the  remains  of  the  left  innominate  vein  of  the  fetus.    On 
separating  the  pulmonary  artery  from  the  bronchus,  tlie  band  will 
be  better  seen. 

The  vessels  of  the  pericardium   are  derived  from  the  aorta,  the  Vessels, 
internal  mammary,  the  broncliial,  the  oesophageal,  and  the  phrenic 
arteries. 

Nerves.  According  to  Luschka   the  pericardium  receives  nerves  Nerves, 
from  the  phrenic,  sympathetic,  and  right  vagus. 

THE  HEART  AND  ITS  LARGE  VESSELS. 


The  heart  is  a  hollow  muscular  viscus,  and  is  the  agent  in  the  The  heart 
propnlsion  of  the  blood  through  the  body.  Into  it,  as  the  centre  ®  ^^* 
of  the  vascular  system,  veins  enter  ;  and  from  it  the  arteries  issue. 
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Form.  When  the  heart  is  distended,  its  form  is  conical,  but  it  is 
rather  flattened  from  before  backwards.  Its 'surfaces,  and  borders 
have  the  following  differences  : — the  anterior  surface  is  slightly 
convex,  whilst  the  posterior  is  nearly  flat ;  the  left  border  is  thick 
and  round,  but  the  right  is  thin,  sharp,  and  less  firm. 

Size,  The  size  varies  greatly,  and  in  general  the  heart  of  the 
woman  is  smaller  than  that  of  the  man.  Its  average  weight  is  from 
ten  to  twelve  ounces  in  the  male,  and  from  eight  to  ten  in  the 
female.  The  measurements  may  be  said  to  be  about  fom-  inches 
and  three  quarters  in  length,  three  inches  and  a  half  in  width,  and 
two  inches  and  a  half  in  thickness. 

Position  and  Direction.  The  heart  lies  beneath  the  lower  two-thirds 
of  the  sternum,  and  projects  on  each  side,  but  more  on  the  left  than 
the  right.  Its  axis  is  not  parallel  to,  but  is  inclined  obHquely  across 
that  of  the  body ;  and  its  position  is  almost  horizontal  with  the 
base  directed  backwards  and  to  the  right,  and  the  apex  forwards 
and  to  the  left  side.  The  left  margin  of  the  viscus  is  undermost, 
whilst  the  right  is  foremost. 

In  consequence  of  the  direction  of  the  heart  in  the  thorax,  only 
some  parts  can  be  near,  or  in  contact  with  the  parietes : — ^thus  the 
right  half  and  the  apex  will  correspond  with  the  thoracic  wall, 
though  mostly  with  lung  intervening,  whilst  the  base  is  directed 
away  from  the  sternum  and  the  costal  cartilages  :  and  the  left  half 
will  be  undermost  and  deep  in  the  cavity. 

Limits  (fig.  98).  Tlie  limits  of  the  whole  heart  are  the  following : 
the  base  is  opposite  the  spinal  column,  and  corresponds  with  four 
dorsal  vertebrae  (5th  to  8th).  The  apex  strikes  the  wall  of  the 
thorax  during  life  just  below  the  fifth  rib,  near  the  junction  with 
the  cartilage. 

The  upper  limit  would  be  shown  by  a  line  across  the  sternum  on 
a  level  with  the  upper  edge  of  the  third  costal  cartilage.  And  the 
lower  limit  would  be  marked  by  a  line  over  the  junction  of  the 
sternum  with  the  xiphoid  cartilage,  drawn  from  the  articulations  of 
the  sixth  and  seventh  cartilages  of  the  right  side  to  the  spot  where 
the  apex  touches. 

Its  lateral  Umits  are  the  following.  On  the  right  it  projects  from 
one  to  one  inch  and  a  half  beyond  the  middle  line  of  the  sternum, 
and  its  increase  in  this  direction  is  constantly  varying  with  the 
degree  of  distension  of  the  right  half  of  the  heart.  On  the  left 
side  the  apex  projects  three  inches  to  three  inches  and  a  half  from 
the  centre  of  the  breast  bone. 

Component  parts.  The  heart  is  a  double  organ,  and  is  made  up  of 
two  similar  halves.  In  each  half  are  two  hollow  portions,  an  auricle 
and  a  ventricle  :  these  on  the  same  side  communicate,  and  are 
provided  with  vessels  for  the  entrance  and  exit  of  the  blood.  On 
the  surface  are  grooves  indicatory  of  this  composition.  Thus^ 
passing  circularly  round  the  heart  nearer  the  base  than  the  apex,  is  a 
groove  which  cuts  oflE  the  thin  auricular  from,  the  fleshy  ventricular 
part.  A  longitudinal  sulcus  on  each  surface  marks  the  situation  of  a 
median  partition  between  the  ventricles :  this  sulcus  does  not  occupy 
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the  mid  Bpace  either  on  the  anterior  or  tlie  pooterior  aspect,  but  \b 
netrer  tlie  left  border  of  Uie  heart  in  front,  end  the  right  border 
behind  ;  bo  that  most  of  the  anterior  snrface  is  formed  by  the  right, 

ud  the  greater  part  of  the  posterior  surface  by  the  left  ventricle. 
neaurielM  are  two  (right  and  left)  and  receive  their  appellation  ^™^ 

from  the  resemblance  of  the  appendices  to  the  dog's  ears:  they  are  tion  at il's 

■urlck*. 


pliced  so  deeply  at  the  base  of  the  heart,  that  only  the  tip  of  the 
right  one  comee  forwards  to  the  sternum.  The  auriclea  are  much 
thinner  than  the  ventricles. 

The  vtntricks  reach  unequal  distancea  on  the  two  aspects  of  the  ti 
heart : — thnii  the  right  one  forms  the  thin  right  border  and  the  ^ 
greater  part  of  the  anterior  surface  ;  but  the  left  enters  alone  into  "^ 
the  apex,  and  constructs  the  left  border,  and  most  of  the  posterior  ''' 
■orface  of  th^  heart. 

Diueetion.  Before  opening  the  heart  the  coronary  arteries  are  to  m 
be  diaaected  on  the  surface,  with  the  small  nerves  and  veins  that  ^ 
Accompany  them.    The  two  arteries   appear   on   the  sides  of  the  °* 
pulmonary  artery,  and  occupy  the  grooves  on  the   surface  of  the 
heart,  where  they  are  surrounded  by  fat  r  one  branches  over  the 
right,  and  the  other  over  the  left  side.    With  the  anterior  artery  is 
■  plezDB  of  nervea,  which  is  to  be  followed  upwards  to  the  superficial 

*  Dii^Cram  ibeving  the  pontioo  of  the  heart  to  ths  riba  and  stenDm,  the 
■oft  put*  being  ramoved  from  the  eiterior  af  the  thorai.  The  edge  of  each 
long  ii  ihoim  by  a  dotted  line. 
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cardiac  plexus  ;  and  with  the  remaining  artery  another  plexus  is  to 
be  sought, 
and  coro-  In  the  groove  at  the  back  of  the  heart  between  the  auricles  and 

nary  sinua.    ventricles,  the  student  will  find  the  large  coronary  vein,  and  the 
dilated  coronary  sinus,  in  which  it  ends  on  the  right :  the   last- 
should  be  defined  and  followed  to  its  ending  in  the  right  auricle. 
Two  arteriea      The  coronary  arteries  are  two  small  vessels  which  are  so  named 
ofthe heart,  from  their  course  aroxmd  the  heart :  they  are  the  first  branches  of 
the  aorta.    One  is  distributed  mostly  on  the  right,  and  the  other  on 
the  left  side  of  the  heart, 
right  coro-        "phe  right  coronary  branch  appears  on  the  right  side  of  the  pul- 
monary artery,  and  is  directed  onwards  in  the  depression  between 
the  right  auricle  and  ventricle,  to  end  in  the  left  half  of  the  heart 
on  the  posterior  aspect.    In  its  course  branches  are  distributed  up- 
wards and  downwards  to  the  right  half  of  the  viscus.    Two  of 
these  are  of  larger  size  than  the  rest  :^-one  runs  on  the  anterior 
aspect  of  the  right  ventricle  towards  the  free  margin  ;  the  other 
descends  on  the  back  of  the  heart  towards  the  apex,  along  the 
septum  between  the  ventricles, 
left  coro-  The  left  coronary  branch  is  inclined  behind  the  pulmonary  artery 

nary  artery.  ^^  ^j^g  j^f^  gj^g  ^f  ^^^  vessel,  and  in  the  groove  between  the  left 

auricle  and  ventricle  to  the  back  of  the  same  side  of  the  heart. 
Like  the  preceding  artery,  it  furnishes  offsets  to  the  substance  of 
the  auricle  and  ventricle  of  its  side  ;  the  largest  of  these  descends 
in  the  anterior  sulcus  over  the  septum  ventriculorum  towards  the 
apex. 

Veins  ofthe      The  veins  of  the  substance  of  the  heart  (cardiac)  are  not  the  same 

heart  jjj  number,  nor  have  they  the  same  arrangement  as  the  arteries. 

There  may  be  said  to  be  three  sets,  but  for  the  most  part  they  are 
collected  into  one  large  trunk,  the  coronary  sinus,  which  opens  into 
the  right  auricle. 

Coronary  The  coronary  sinus  (fig.  99,  *)  will  be  seen  on  raising  the  heart 

a  nua ;  to  be  placed  in  the  sulcus  between  the  left  auricle  and  ventricle. 

extent ;  About  an  inch  usually  in  extent,  it  is  joined  at  the  one  end  by  the 
great  coronary  vein  (*)  ;  and  at  the  other  it  opens  into  the  right 
auricle.  It  is  crossed  by  the  muscular  fibres  of  the  left  auricle. 
Inferiorly  and  at  its  right  end  it  receives  some  branches  from  the 
back  of  the  ventricles  ('  and  f )  ;  and  nearly  at  its  left  extremity 

veins  join-     another  vein  (^, — the  oblique  vein  (Mcu^hall),  which  ascends  along 

^"8  it.  the  back  of  the  left  auricle. 

Sf^^^i^  On  slitting  the  sinus  with  a  scissors  the  openings  of  its  different 
veins  will  be  seen  to  be  guarded  with  valves,  with  the  exception  of 
the  oblique  vein  ;  and  at  its  right  end  is  the  large  Thebesian  valve 
of  the  right  auricle. 

Large  car-         The  great  cardiac  or  coronary  vein  begins  in  front  near  the  apex 

stngie.^^  **  of  the  heart,  in  the  substance  of  the  ventricles.  The  vessel  turns 
to  the  posterior  surface  in  the  sulcus  between  the  left  auricle  and 
ventricle,  and  opens  into  the  coronary  sinus  (fig.  99,  *).  It  receives 
collateral  branches  in  its  course,  and  its  ending  in  the  sinus  is 
marked  by  two  valves. 
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Anterior  and  potterior  cardiac  vein».  Some   small  veins   on  the  BmnUsnt 
Ulterior  surf  ace  oftheright  ventricle  open  separately,  by  one  or  more ''"'''^ 
tnmlcB,  into  the  lower  part  of  the  right  anriclc.    Sinularflinnl)  veina 
ezut  over  the  back  ofithe  ventricles ;  and  one,  larger  than  the  rest, 
Em  over  the  Beptnin  vcntriculonim  :  they  enter  the  coronary  flinus  pnrteilot 
by  separate  valved  openings.  win* 

Smollett  cardiac,  A  third  act  of  veins  (venm  minimre)  lie  in  the  Bmaiimt 
■nbatance  of  the  heart,  and  aro  noticed  in  the  description  of  the  "™^'- 
right  auricle  (p.  338). 

Cardiae  nervti.  The  nervea  for  the  supply  of  the  heart  are  derived  Cirftac 
from  a  large  pleins  (cardiac)  around  die  roots  of  the  aorta  and  "•""■ 
pulmonary  artery.  Part  of 
thii  plexus  is  eupei£cial  to 
the  pnhnonary  artery,  and 
part  beneath ;  and  an  off- 
•et  is  sent  from  each  with 
ft  coronary  artery.  Only 
the  euperfieial  p  ece  of  the 

The  fupTfie\al  canhac 
plextt*  18  placed  Iclow  tlo 
arch  of  tl  c  aorta  end  by 
the  ude  of  the  ductus  arte 
noma  The  nerves  joining 
it  are  the  left  superficial 
cardiac  of  the  sympathetic 
the  lower  cardiac  of  the 
left  vagus  (p  355)  and  a 
conmderable  bundle  from 
tbe  deep  cardiac  plexus  A 
■mall  ganglion  is  some 
times  seen  m  the  pleiiis. 
Infenorly  it  sends  off 
nerves  on  the  right  coro- 
nary artery  to  the  heart.  A  few  filamenta  r 
of  the  pulmonary  artery  to  the  left  lung. 

The  r^ht  coronary  nerves  pass  from  the  plexus  to  the  right  coronary  ^^^ 
mrtery,  and  receive  near  the  heart  a  communicating  offset  from  the 
deep  cardiac  plexus. 

The  U/i  coronary  mrva  are  derived,  aa  will  bo  subsequently  s 
from  the  deep  cardiac  plexus,  and  accompany  tlie  left  coronary  artery 
to  the  heart. 

At  first  the  nerves  surround  the  arteriea,  but  they  aoon  leave  the  «i 
vessels,  and  becoming  amaller  by  subdivision,  are  lost  in  tlie  iiiuacular 
sabstancc  of  the  ventricles.    On  and  in  the  substance  of  the  heart 
the  ner\-cs  arc  marked  by  small  ganglia. 

*  Buk  of  tfie  heart  vitb  thn  coronarr  dam  and  its  TeiDK.  (Manball.) 
A.  Right  auricle.  B.  Left  noriclc,  with  iba  anricuU,  C  1.  Coronarjr  aiuna. 
2.  Oblique  Tein.  3.  Vein  from  the  right  lide  of  the  heart.  4.  Left  or  great 
cardiac  vein,     ft  Yeias  joining  the  uaoi  from  tbe  back  of  tha  Teatriclea, 


n  the  left  division 


'v^-a. 
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Form  of 

right 

auricle. 


Its  base: 


Pourcavi-         The  CAVITIES  OF   THE  HEART  may  be  examined  in  the  order  in 
hwtftf****     which  the    current  of  the  blood   passes  through  them,  viz.  right 

auricle  and  ventricle,  and  left  auricle  and  ventricle. 
Dissection  Dissection.  In  the  examination  of  its  cavities  the  heart  is  not  to 
auricle!  ^^  removed  from  the  body.  To  open  the  right  auricle,  an  incision 
may  be  made  in  it  near  the  right  or  free  border,  and  from  the 
superior  cava  nearly  to  the  inferior  cava  ;  from  the  centre  of  that 
incision  the  knife  is  to  be  carried  across  the  anterior  wall  to  the 
auricula.  By  means  of  those  cuts  an  opening  will  be  made  of 
sufficient  size  ;  and  on  removing  the  coagulated  blood,  and  raising 
the  flaps  with  hooks  or  pieces  of  string,  the  cavity  may  be  exa- 
mined. 

The  CAVITY  OF  THE  RIGHT  AURICLE  (fig.  100)  is  of  an  irregular 
form,**  though  when  seen  from  the  right  side,  with  the  flaps  held 
up,  it  has  somewhat  the  appearance  of  a  cone,  with  the  base  to  the 
right  and  the  apex  to  the  left. 

The  widened  part  or  base  of  the  cavity  is  turned  towards  the  right 
side,  and  at  its  extremities  are  the  openings  of  the  superior  and  in- 
ferior cavaB.  Between  those  vessels  the  cavity  projects  a  little,  and 
presents  a  slight  elevation  in  some  bodies  (tubercle  of  Lower).  The 
apex  is  prolonged  downwards  towards  the  junction  of  the  auricle 
with  the  ventricle,  and  in  it  is  the  opening  into  the  right  ventricular 
cavity. 

The  anterior  wall  is  thin  and  loose.    Near  the  base  is  an  opening 

leading  into  the  pouch  of  the  appendix  or  auricula  (^),  which  will 

admit  the  tip  of  the  little  finger.     Around  and  in  the    interior  of 

the  appendix,  are  fleshy  bands,  named  musculi  pectinati,  which  run 

mostly  in  a  transverse  direction,  and  form  a  network  that  contrasts 

with  the  general  smoothness  of  the  auricle. 

Posterior  The  posterior  wall  corresponds  mostly  with  the  septum  between 

marked  by    *^®  auricles,  in  consequence  of  the  position  of  the  heart  (p.  334). 

fossa  ovalis.  On  it,  close  to  the  inferior  cava,  is  a  large  oval  depression,  the  fossa 

ovalis  (d)j  which  is  the  remains  of  an  opening  between  the  auricles 

in  the  fetus  :  inferiorly  it  merges  into  the  lower  cava.     A  thin 

semi-transparent  structure  forms  the  bottom  of  the  fossa ;  and  there 

is  oftentimes  a  small  oblique  aperture  into  the  left  auricle  at  its 

upper  part.    Around  the  upper  three-fourths  of  that  hollow  is  an 

Annuius  of   elevated  band  of  muscular  fibre,  called  annulus  seu  isthmus  Vieusseniij 

Vieussens.     ^hich  is  most  prominent  above  and  on  the  left  side,  and  gradually 

subsides  inferiorly. 

Apertures  of     Altogether  at  the  lower  end  of  the  posterior  wall  is  the  aperture 

■"^^  of  the  coronary  sinus  («).    Other  small  apertures  are  scattered  over 

this  surface  : — some  lead  only  into  depressions  ;  but  others  are  the 

and  smallest  mouths  of  veins  of  the  substance  of  the  heart  (venaj  cordis  minimee) 

(p.  337),  and  are  named  foramina  Thebesii  (/). 
Situation  of      The  chief  apertures   in  the  auricle  are  those  of   the  two  cavae, 
cav»,  coronary  sinus,  and  ventricle.     The  opening  of  the  superior  cava  (a) 

*  The  term  cavity  of  the  auricle  has  been  sometimes  applied  to  the 
ai^)endiz,  and  the  term  sinus  venosus  to  the  rest  of  the  space  here  named 
aaride. 


apex. 


Anterior 
vallpre< 
sents 
auricula. 
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is  in  the  front  and  top  of  the  auricle,  and  its  direction  is  forwards. 
The  inferior  cava  (b)  enters  the  back  of  the  cavity  near  the 
septum,  and  is  directed  inwards  to  the  fossa  ovalis  (<7).  The 
auriculo-ventricular  opening  (c)  is  the  largest  of  all,  and  is  situate 
at  the  lowest  point  of  the  cavity.  Between  this  and  the  septum  is 
placed    the  opening  of 

the   coronary    sinus  (e)  ^^S*  ^00* 

which  is  about  as  large 
as  a  turkey-quilL 

All  the  largo  vessels, 
except  the  superior  cava, 
have  some  kind  of  valve. 
In  front  of  the  inferior 
cava  is  a  thin  fold  of 
the  lining  membrane  of 
the  cavity,  the  Eusta- 
chian valve,  which  is  only 
a  remnant  of  a  much 
larger  structm-e  in  the 
fetus.  This  valve  in  its 
perfect  state  is  semi- 
lunar in  form,  with  its 
convex  margin  attached 
to  the  anterior  wall  of 
the  vein,  and  tlie  other 
free  in  the  cavity  of  the 
auricle.  It  is  wider  than 
the  vein  opening :  and  its 
Borfaces  are  directed  for- 
wards and  backwards  :  its  free  margin  is  often  reticular.  Tlie  aper- 
ture of  the  coronary  sinus  is  closed  by  a  thin  fold  of  the  lining 
membrane — ^valve  of  Tliebesius.  The  auriculo-ventricular  opening 
will  be  seen,  in  examining  the  right  ventricle,  to  be  provided  with 
valves,  which  prevent  blood  running  back  into  the  auricle. 

In  the  adult  there  is  but  one  current  of  blood  in  the  right  auricle 
towards  the  ventricle.  But  in  the  fetus  there  are  two  streams  in 
the  cavity  ;  one  of  pure,  and  the  other  of  impure  blood,  which  cross 
one  another  in  early  life,  but  become  more  commingled  as  birth 
approaches.  The  placental  or  pure  blood  entering  by  the  inferior 
cava,  is  directed  by  the  Eustachian  valve  chiefly  into  the  left  auricle, 
through  the  foramen  ovale  in  the  septum ;  whilst  the  current  of 
systemic  or  impure  blood,  coming  in  by  the  superior  cava,  flows 
downwards  in  front  of  the  other  to  the  right  ventricle. 

Dissection,  To  see  the  cavity  of  tlie  right  ventricle,  the  student 
should  pierce  it  with  the  scalpel  below  the  opening  from  the  auricle, 
and  cut  out  inferiorly  near  the  apex  of  the  heart  without  injuring 

*  Diagram  of  the  two  cavities  of  the  right  side  of  the  heart,  a.  Upper  cava, 
b.  Lower  cava.  c.  Right  auriculo* ventricular  opening,  d.  Fossa  ovalis.  e. 
Opening  of  the  coronary  sinus.  /.  Foramina  Thebesii,  the  openings  of  veins. 
g.  Apertore  of  the  pnhnonaiy  arteiy.    A.  Auricular  appendix. 
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the  septum  ventriculoram.  A  flap  is  thus  formed,  like  the  letter 
V,  of  the  anterior  part  of  the  ventricle.  In  the  examination  of  the 
cavity  of  the  right  ventricle,  both  the  flap  and  the  apex  of  the  heart 
should  be  raised  with  hooks  or  string,  so  that  the  space  may  be 
looked  into  from  below. 

The  CAVITY  OF  THE  RIGHT  VENTRICLE  (fig.  100)  is  triangular  in 
form,  and  has  the  base  turned  upwards  to  the  auricle  of  the  same 
side.  On  a  cross  section  the  cavity  would  appear  semilunar  in 
shape  from  before  back,  with  the  septum  between  the  ventricles 
convex  towards  the  cavity. 

The  apex  of  the  cavity  reaches  the  right  border  of  the  heart  ^t  a 
short  distance  from  the  tip.  The  hose  of  the  ventricle  is  sloped, 
and  is  perforated  by  two  apertures ;  one  of  these,  on  the  right, 
leading  into  the  auricle,  is  the  right  auriculo- ventricular  opening  (c) ; 
the  other  on  the  left,  and  much  higher,  is  the  mouth  of  the  pul- 
monary artery  ((/).  The  part  of  the  ca\nty  communicating  with  the 
pulmonary  artery  is  fimnel-shaped,  and  is  named  infundibulum  or 
conus  arteriosus. 

The  anterior  icall^  or  the  loose  part  of  the  ventricle,  is  compara- 
tively thin,  and  forms  most  of  the  anterior  surface  of  the  ventricular 
portion  of  the  heart.  The  posterior  wall  corresponds  with  the  sep- 
tum between  the  ventricles,  and  is  much  thicker. 

Over  the  greater  part  of  the  cavity  the  surface  is  irregular,  and 
is  marked  by  projecting  fleshy  bands  of  muscular  fibres,  the  columwB 
cameos;  but  near  the  aperture  of  the  pulmonary  artery  the  wall 
becomes  smooth.  The  fleshy  columns  are  of  various  sizes,  and  of 
three  different  kinds.  Some  form  merely  a  prominence  in  the  ven- 
tricle, as  on  the  septum.  Others  are  attached  at  each  end,  but  free 
in  the  middle  (trabeculse  camese).  And  a  third  set,  which  are  fewer 
in  number  and  much  the  largest,  project  into  the  cavity,  and  form 
roimded  bundles,  named  musculi  papillares  ;  these  give  attachment 
by  their  free  ends  to  the  little  tendinous  cords  of  the  valve  of  the 
auriculo-ventricular  opening. 

The  auriculo-ventricular  orifice  (c)  is  situate  in  the  base  of  the 
ventricle,  and  is  opposite  the  centre  of  the  sternum,  between  the 
third  costal  cartilages.  It  is  slightly  larger  than  the  corresponding 
aperture  of  the  left  side  of  the  heart.  It  is  oval  from  side  to  side, 
its  shape  being  maintained  by  a  strong  fibrous  band  around  it ;  and 
it  measures  one  inch  and  a  quarter  in  diameter. 

Prolonged  from  the  circumference  of  the  opening  is  a  thin  mem- 
branous valve,  which  projects  into  the  cavity  of  the  ventricle.  Near 
its  attachment  to  the  heart  the  valve  is  undivided,  but  it  presents 
three  chief  points  at  its  lower  margin,  and  is  named  tricuspid;  to 
the  lower  margin  are  attached  small  tendinous  cords  (chordae  t^- 
dineae),  which  unite  it  to  the  muscular  bundles  of  the  ventricle.  Its 
three  slips  or  tongues  are  thus  placed  : — one  touches  the  front  of 
the  ventricle  ;  another  is  in  contact  with  the  posterior  wall ;  and 
the  remaining  slip,  the  largest  and  most  moveable,  is  interposed 
between  the  apertures  into  the  auricle  and  pulmonary  artery. 

The  tricuspid  valve  is  constructed  by  the  lining  membrane  of  the 
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heart,  which  encloses  fibrous  tissue.  The  central  part  of  each  tongue 
is  strong,  whilst  the  edges  are  thin  and  notched  ;  and  between  the 
stronger  pieces  there  are  sometimes  thinner  points  (Kiirschner). 

The  chorda  ttndineiB,  which  keep  the   valve  in   place,  ascend  attachment 
from  the  musculi  papillarcs  into  the  intervals  between  the  pieces  noua  corda. 
of  the  valve,  and  are  connected  with  both.*     They  end  on  the 
surface  of  the  valve  turned  away  from  the  opening ; — some  reaching 
the  attached  upper  margin  ;  others  entering  the  central  thickened 
part,  and  the  thin  edge  and  point  of  the  tongue. 

As  the  blood  enters  the  cavity  the  valve  is  raised  so  as  to  close  Ita  nae. 
the  opening  into  the  auricle  ;  and  its  protrusion  into  the  other  cavity 
during  the  contraction  of  the  ventricle  is  arrested  by  the  small 
tendinous  cords.    The  valve  participates  in  the  production  of  the 
first  sound  of  the  heart. 

The  mouth  of  the  pulmonary  artery  (g)  will  be  seen  when  the  Mouth  of 
incision  in  the  anterior  wall  of  the  ventricle  is  prolonged  into  it.  artJ^^"^ 
Bound  in  shape,  it  is  situate  on  the  left  of  the  opening  into  the  position ; 
auricle,  and  is  opposite  the  inner  end  of  the  second  intercostal 
space  of  the  left  side.     Its  diameter  is  rather  less  than  an  inch. 
Into  it  the  funnel-shaped  portion  of  the  right  ventricle  is  prolonged,  l^as  three 
and  in  its  interior  are  three  semilunar  or  sigmoid  valves. 

Semilunar  valves.    Each  valve  is  attached  to  the  side  of  the  vessel  ti^ei'  attach- 
by  its  convex  border  ;  and  is  free  by  the  opposite  edge,  in  which 
there  is  a  slightly  thickened  nodule — the  corpus  ArantiL    In  the 
wall  of  the  artery  opposite  each  valve  is  a  slight  hollow,  the  sinus 
of  Valsalva^  which  is  better  marked  in  the  aorta. 

The  valves  resemble  the  tricuspid  in  structure,  for  they  are  formed  Structure  of 
of  fibrous  tissue  with  a  covering  of  the  lining  membrane.  In  each  yS!^ 
valve  the  fibres  have  this  arrangement :  tliere  is  one  band  along  the 
attached  margin  ;  a  second  along  the  free  edge,  which  is  connected 
with  the  projecting  nodule  ;  and  a  third  set  of  fibres  is  directed  from 
the  nodule  across  the  valve,  so  as  to  leave  a  semilunar  interval  on 
each  side  near  the  free  edge,  which  has  been  named  lunula. 

The  use  of  the  valves  is  obvious,  viz.  to  give  free  passage  to  fluid  Their  lue. 
in  one  direction,  and  to  prevent  its  return.  Whilst  the  blood  is 
entering  the  artery  the  valves  are  placed  against  the  wall ;  but 
when  the  elasticity  of  the  vessel  acts  on  the  contained  blood  the 
valves  are  thrown  towards  the  centre  of  the  vessel,  and  arrest  the 
flow  of  the  fluid  into  the  ventricle.  They  are  concerned  also  in 
giving  rise  to  the  second  sound  of  the  heart. 

Dissection.  To  open  the  cavity  of  the  left  auricle  the  apex  of  the  To  open  left 
heart  is  to  be  raised,  and  a  cut  is  to  be  made  across  the  posterior  *    ^ 
surface  of  the  auricle  from  the  right  to  the  left  pulmonary  veins. 
Another  short  incision  should  be  made  downwards  at  right  angles 
to  the  first.    The  apex  of  the  heart  must  necessarily  be  raised 
during  the  examination  of  the  cavity. 

*  The  papillary  muscles  are  collected  into  two  principal  groups,  whose  ten- 
dons enter  the  interval  on  each  side  of  the  anterior  tongue  of  the  valve.  In 
the  interval  between  the  left  and  posterior  segments  of  the  valve  the  tendinous 
cords  are  very  small,  and  spring  trom  the  septum  ventriculorum. 
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Fig.  101.» 


The  CAVITY  OF  THE  LEFT  AURICLE  (fig.  101)  is  Smaller  than  that 
of  the  right  side.  Irregularly  conical  in  shape,  the  wider  part  is 
turned  towards  the  spinal  column,  and  receives  the  pulmonary 
veins ;  and  the  narrower  part  (/)  opens  inferiorly  into  the  left 
ventricle. 

On  the  left  side  towards  the  base,  is  the  aperture  of  the 
pouch  of  the  auricula  (m),  which  is  narrower  than  that  in  the  right 

auricle.  In  the  interior  of  the  pouch, 
as  well  as  around  the  entrance,  are 
fleshy  fibres  (rausculi  pectinati)  which 
resemble  those  before  seen  in  the 
other  auricle. 

On  the  boundary  corresponding 
with  the  septum  auricularum  is  a 
superficial  fossa  (fig.  101,  o),  the 
remains  of  the  oval  aperture  through 
that  partition  ;  this  is  boxmded  below 
by  a  projecting  ridge,  concave  up- 
wards, which  is  the  edge  of  the 
structure  or  valve  that  closed  the 
opening  of  the  fetus.  This  impres- 
sion in  the  left  auricle  is  above  the 
fossa  ovalis  in  the  right  cavity,  be- 
cause the  aperture  between  the  two 
in  the  fetus  is  an  obUque  canal 
through  the  septum. 

Tlie  apertures  in  this  auricle  are 
those  of  the  four  pulmonary  veins, 
two  on  each  side,  together  with  the 
opening  of  communication  with  the 
left  ventricle.  The  mouths  of  each  pair  of  pulmonary  veins  are 
close  to  one  another ;  those  from  the  right  lung  (J)  open  into  the 
extreme  right  of  the  auricle  near  the  septmn,  and  those  from  the 
left  lung  (k)  enter  the  opposite  side  of  the  cavity,  near  the  auricula. 
The  pulmonary  veins  are  not  provided  with  valves.  The  aperture 
into  the  ventricle  (J)  will  be  subsequently  seen  to  have  a  large  and 
complicated  valve  to  guard  it,  as  on  the  right  side. 

In  the  adult  the  blood  enters  this  ca^'^ty  from  the  lungs  by  the 
pulmonary  veins,  and  flows  to  the  left  ventricle  by  the  large  inferior 
opening  between  the  two.  In  the  fetus  the  lungs  are  impervious 
to  the  air  and  the  mass  of  the  circulating  fluid  ;  and  the  left  auricle 
receives  its  pure  blood  at  once  from  the  right  auricle  through  the 
aperture  in  the  septum  (foramen  ovale). 

Dissection,  The  left  ventricle  may  be  opened  by  an  incision  along 
both  the  anterior  and  the  posterior  surface,  near  the  septum  ;  these 
are  to  be  joined  at  the  apex,  but  are  not  to  be  extended  upwards 

*  Diagram  of  the  two  cavities  of  the  left  side  of  the  heart,  k.  Left  pul- 
monary veins,  i.  Right  pulmonary  veins,  o.  Remains  of  the  foramen  o^e. 
2.  Left  auriculo-ventricular  opening,  m.  Auricular  appendix,  n.  Aperture 
of  the  aorta. 
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80  as  to  reach  the  auricle.   On  raising  the  triangular  flap  the  interior 

of  the  cavity  will  be  visible. 
The  CAVITY  OF  THE  LEFT  VENTRICLE  (fig.  101)  is  longer,  and  more  Form  of  left 

conical  in  shape  than  that  of  the  opposite  ventricle  ;  and  is  oval  or  ^*"*"**^ 

almost  circular,  on  a  transverse  section. 
The  apex  of  the  ca\aty  reaches  the  apex  of  the  heart.    The  hose  Apex. 

is  turned  towards  the  auricle,  and  is  not  sloped  like  that  of  the  Base  with  its 

right  ventricle  ;  in  it  are  the  openings  into  the  aorta  (n)  and  the  ^P*""^**"* 

left  auricle  (l). 
The  xcalls  of  this  ventricle  are  thickest,  and  the  anterior  boundary  Walls. 

18  formed  by  the  septum  ventriculorum. 

Its  turface  is  irregular,  like  that  of  the  right  ventricle,  in  con-  inner  snr- 
•eqaence  of  the  projections  of  the  fleshy  columns,  or  camca)  columnae ;  fleshy 
but  near  the  great  artery  (aorta)  the  surface  is  smoother.    There  ^l»^n*ns, 

ire  three  sets  of  fleshy  columns  in  this  as  in  the  right  ventricle. 
But  the  set  (musculi  papillares),  wliich  project  into  the  cavity,  and  and  some 
receive  the  small  tendinous  threads  of  the  valve,  are  the  most  marked  :  ^^^  ^^^ 
these  are  arranged  chiefly  in  two  large  bundles,  and  spring  from  the 
anterior  and  posterior  walls  of  the  cavity. 

The  aperture  into  the  left  auricle  (I  auriculo- ventricular)  is  placed  Left  «nri- 
beneath  the  orifice  of  the  aorta,  but  close  to  it,  only  a  thin  fibrous  cuUraper- 
band  intervening  between  the  two.    It  is  rather  smaller  than  the  *""• 
corresponding  aperture  of  the  right  side,  being  somewhat  more  than  JjJ]"  ^^ 
an  inch  in  diameter,  and   is   longest  in   the  transverse  direction. 
Placed,  as  before  said,  beneath  the  aortic  aperture,  it  extends  also  Position. 
to  the  right,  so  as  to  lie  beneath  the  left  extremity  of  the  right 
amriculo-ventricular  opening.     It  is  furnished  with  a  membranous  It  has  a 
Talve  (mitral)  which  projects  into  the  ventricle.  ^^  "nlvt. 

The  mitral  valve  is  stronger  and  of  greater  length  than  the  tri-  Mitjal 
cnspid,  and  has  also  firmer  and  more  tendinous  cords  :  it  takes  its 
name  from  a  fancied  resemblance  to  a  mitre.  Attached  to  a  fibrous 
ring  around  the  aperture,  as  well  as  to  the  aortic  fibrous  ring,  it  is 
divided  below  by  a  notch  on  each  side  into  two  pieces.  Its  seg-  segments, 
ments  lie  one  before  another,  with  their  edges  directed  to  the  sides, 
and  their  surfaces  towards  the  front  and  back  of  the  cavity.  The 
anterior  tongue  of  the  valve  intervenes  between  the  auricular  and 
aortic  openings,  and  is  larger  and  looser  than  the  posterior. 

The  mitral  resembles  the  tricuspid  valve  in  its  structure  and  office,  stmctiire, 
Its  segments  consist  of  thicker  and  thinner  parts  ;  and  in  the  notches 
at  the  sides  there  are  also  thinner  pieces  between  the  two  primary 
segments.    The  tendinous  cords  ascend  to  be  attached  to  the  valve  attachmen 
in  the  notches  between  the  tongues  ;  and  they  end  on  the  segments  o'oo*^- 
in  the  same  way  as  in  the  tricuspid  valve.    Each  of  the  large  papil- 
lary muscles  acts  on  both  portions  of  the  yalve. 

When  the  blood  enters  the  cavity,  the  pieces  of  the  valve  are  uge. 
raised  as  on  the  right  side,  and  meet  to  close  the  passage  into  the 
left  auricle.    In  combination  with  the  tricuspid  it  assists  in  pro- 
ducing the  first  sound  of  the  heart. 

The  opening  of  the  aorta,  anterior  to  that  of  the  auricle,  is  next  Aortic  opcn- 
the  septum  of  the  ventricles.     Its   aperture  is  round,  and  rather  ^ 
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smaller  than  that  of  the  pulmonary  artery,  and  measures  about 
three  quarters  of  an  inch  in  diameter.  It  is  situate  opposite  the 
inner  end  of  the  third  left  intercostal  space. 

In  its  interior  are  three  semilunar  or  sigmoid  valves,  which  are 
larger  and  stronger  than  the  corresponding  parts  in  the  pulmonary 
artery,  but  have  a  like  structure  and  attachment.  The  projection 
in  the  centre  of  each  valve,  viz.  the  corpus  Arantii,  is  better  marked. 
Opposite  each  valve  the  coat  of  the  aorta  is  bulged  as  in  the  pul- 
monary artery,  though  in  a  greater  degree,  and  presents  a  little 
hollow  on  the  inner  side,  named  sinus  of  Valsalva,  The  apertures 
of  the  coronary  arteries  are  placed  behind  two  of  the  valves. 

Like  the  valves  in  the  pulmonary  artery  these  meet  in  the  middle 
line  to  stop  the  blood  passing  back  into  the  ventricle,  and  combine 
with  them  in  causing  the  second  sound  of  the  heart. 

Position  of  the  ventricular  apertures.  Two  openings  have  been 
seen  in  each  ventricle,— -one  of  the  auricle  of  its  own  side  of  the 
heart,  and  one  of  an  artery. 

The  apertures  of  the  arteries  (aorta  and  pulmonary)  are  nearest 
the  septum  ;  and  as  the  two  vessels  were  originally  formed  from 
one  tube,  they  are  close  together,  but  the  pulmonary  artery  is  the 
more  anterior  of  the  two.  The  aperture  of  communication  with 
each  auricle  is  nearer  the  circumference  of  the  heart,  and  is  posterior 
to  the  artery  issuing  from  the  fore  part  of  the  ventricle. 

The  position  of  the  openings  to  one  another  from  before  backwards 
has  been  before  referred  to  ; — ^viz.,  the  right  is  partly  before  the 
left  auriculo-vcntricular  ;  and  the  opening  of  the  pulmonary  arteiy 
is  anterior  to  that  of  the  aorta,  and  rather  higher  than  it. 

Structure.  The  heart  is  composed  of  strata  of  muscular  fibres, 
and  of  certain  fibrous  rings  with  a  fibro-cartilage. 

The  structure  may  be  studied  in  the  heart  of  the  sheep  or  ox,  in 
which  the  fibres  have  been  hardened  and  the  connective  tissue  des- 
troyed by  boiling,  so  as  to  allow  of  the  fibres  being  separated.  The 
description  of  the  structure  of  the  heart  may  be  omitted  by  the 
student  till  a  suitable  preparation  of  the  fibres  can  be  made. 

The  fibrous  structure  forms  rings  around  the  auriculo- ventricular 
and  arterial  orifices,  and  is  prolonged  into  the  valves  connected  with 
those  openings. 

The  auriculo-ventricular  Hngs  give  attachment  to  the  framework 
of  fibrous  tissue  in  the  tricuspid  and  mitral  valves.  They  are  dis- 
tinct from  the  bands  encircling  the  mouths  of  the  arteries,  except 
at  the  front  of  the  left  auriculo-ventricular  opening,  where  the 
auricular  and  arterial  circles  blend. 

An  arterial  ring  surrounds  each  large  artery  (aorta  and  pulmonary), 
fixing  those  vessels,  and  giving  attachment  to  some  muscular  fibres. 
It  is  a  circular  band,  with  three  notches  in  the  margin  towards  the 
artery  ;  these  are  filled  by  corresponding  projections  of  the  artery, 
and  give  attachment  internally  to  the  sigmoid  valves  along  their 
semilunar  edges. 

The  artery  is  connected  with  the  band  of  fibrous  tissue  in  the 
following  manner : — Its  middle  coat  presents  three  projectioiuiy 
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which  are  received  into  the  notches  of  the  fibroaa  ring,  being  joined 
thereto  by  fibrous  tissue ;  and  the  junction  between  tlie  two  is 
■trengtheDed  externally  bj  the  outer  arterial  coat  and  the  peri- 
Ctfdinm,  And  internally  by  the  endocardium. 

Behind  the  aortic  aperture,  between  it  and  the  auriciilo- ventricular  Fi 
Mifices,  is  Apiece  oi  Jibro-cartilage,  with  which  the  fibrous  rings  arc 
nuited. 

The   muicalar  fibres   belong   to   the   involuntary   class,   though  M 
marked  with  transverse   atri«,  and   form   concentric  layers,  which  oi 
enclose  the  cardiac  cavities.     In  the  auricles  the  fibres  are  separate 
tiom  those  in  tlio  ventricles. 

In  the  wall  of  the  auricles  the  fibres  are  mostly  transverse  (fig.  p 
102,  o),  and  are  best  marked  near  tho  ventricles,  though  they  form  „, 
there  but  a  thin  layer  ;  and  some  of  the  fibres  dip  into  tlic  septum 
between  the  auricular  cavities. 


Fig.  102." 


Besides  this  set  there 
nnlar  fibres  around  the  append- 
ages of  the  auricles,  and  the 
endings  of  the  different  veins. 
Lactly  a  few  oblique  fibres  (a 
cod  d)  pass  upwards  over  the 
anricles    both    in    front    and 

Diueciion.  The  auricles  hav- 
ing been  learnt,  separate  theui 
foim  the  ventricles  by  dividing 
tbe  fibrous  auriculo-ventricular 
rings.  Next  clean  the  fleshy 
fibres  of  the  ventricles  by 
removing  all  the  fat  from  the 
baae  of  the  heart  around  the 
two  arteries  (aorta  and  pul- 
tnonary),  and  from  the  ante- 
rior and  posterior  surfaces. 

Before  cutting  into  the  heart 
let  the  student  note  that  the  anterior  surface  is  to  be  recognised  by 
the  fibres  turning  in  at  the  septum,  with  the  exception  of  o  small 
band  at  the  base  a  third  of  an  inch  wide ;  and  that  at  the  jiostorior 
Mpect  tho  fibres  arc  contiimed  from  the  left  to  tho  right  ventricle 
•cross  the  septum.  Separate  partly  the  ventricles  in  front  along 
the  septum  by  dividing  the  band  near  tho  base,  and  sinking  tht: 
knife  for  about  an  inch  into  the  groove  between  them.  Disjoin 
then  the  aorta  and  pulmonary  artery  along  the  middle  line,  so  as  to 
)e«ve  one  attached  to  each  ventricle  as  in  fig.  103. 

To  show  the  laminar  composition  of  tbe  left  ventricle  divide  its 

*  HoscalsT  (ibm  of  tho  anricles.  /.  Inferior  cava,  and  t,  Baperior  cara  of 
the  right  anricle.  g.  Right,  and  h,  left  pulmonarj  ™inB  of  the  left  auricle, 
a.  TiUBTeise  fihres  of  the  right,  and  b.  tianaverse  fibres  of  the  left  auricle, 
entering  the  eeptuni  auricalarum.  c.  Oblique  fibres  of  the  left,  aai!  d,  of  the 
lisht  auricle.     Annular  fibres  surroand  the  auiicolie  and  the  Teini. 
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fibres  in  front  longitudinal!}'  near  the  septum,  and  transrerBely 
about  half  an  inch  below  the  left  auriculo-ventricular  opening  ;  but 
the  cut  is  to  be  very  sballow,  because  seven  layers,  each  about  as 
tliick  as  the  thin  end  of  the  scalpel,  iiro  lo  be  demonstrated.  From 
the  lines  of  incision  retlect  the  different  layers  down  to  the  apex, 
upwards  to  the  auriculo-ventricular  aperture,  and  back  into  the 
septum.  As  the  layers  ore  raised  the  fleshy  fibres  will  be  seen  to 
change  tbeir  direction  ;  and  the  outer  three  to  be  thinner  than  the 
three  internal. 

The  LKfT  VENTRICLE  is  a  hollow  cone,  and  its  wall  is  formed  of 
layers  of  fibres,  as  if  a  flat  muscle  had  been  rolled  up  into  a  conical 
figure  (fig.  103).    Seven  layers  enter  into  the  construction  of  the 
wall  ;  and  they  are  arranged 
Kg.  I03-*  into  three  external  (1,  2,  3), 

three  mternal  (5  6  7)  and  a 
central  one  (4)  All  are  not 
prolonged  eiual  distances  on 
the  ventricle  for  the  outer 
most  and  the  innermost  reach 
farthest  towards  apex  and 
base  and  the  second  exter 
nal  and  its  corrcspondmg 
inner  lajcr  (sixth)  extend 
fartUr  than  the  third  and 
the  fifth  The  fourth  is  the 
shortest  of  all  Consequently 
tlio  w  tit  IS  thi  kest  about  the 
middle  tlurd  »here  all  the 
layers  arc  present,  and  gra- 
dually becomes  thinner  up- 
wards and  downwards,  until 
there  is  only  the  outermost 
layer  at  the  apex,  and  the  most  external  and  internal  (1st  and  7th) 
at  the  base.      (Dr.  Pettigrew,  Phil.  Trans.  1864.) 

Direction  of  the  fibre*.  Each  stratum  is  formed  of  fleshy  fibres 
with  the  undermentioned  direction,  supposing  the  ventricle  standing 
on  the  apex,  and  the  anterior  surface  towards  the  dissector. 
,  In  the  three  external  strata  (1,  2,  3)  the  fibres  are  inclined  down- 
wards from  the  base  and  septum  to  the  apex  of  the  ventricle,  and 
become  less  vertical  in  each. 

The  fourth  or  mid  layer  (4)  possesses  transverse  fibres  ;  and  it  is 
nearer  tlie  outer  than  the  inner  surface  of  the  wall. 

In  the  three  inner  strata  the  fibres  change  tiieir  direction,  aa  is 

B.  shown  by  5,  and  are   directed  upwards  from  the  apex  and  septnin 

to  the  base  of  the  ventricle ;  so  that  they  cross  the  fibres  of  the 

outer  layers  like  the  legs  of  the  letter  X,  becoming  more  oblique 

in  cacli  layer,  and  the  internal  are  almost  vertical. 

*  A  diagram  of  the  omngemeDt  of  the  fibres  in  layers  in  the  left  ventricle. 
1.  Pint  or  external  lajer.  2.  Second  external  8.  Tliird  eitenul.  4.  CentrkI 
\a.yia.    G.  The  outenuMt  of  (he  thiM  iansr  statato. 
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Continuity  of  the  fibres.  With  a  piece  of  muscle  rolled  into  a  cone,  Pibreg  con- 
as  before  said,  the  fibres  of  tlie  different  layers  would  be  necessarily      ^^^ 
continaous  at  the  apex  ;  but  in  the  heart  they  are  united  at  apex 
and  base.    Thus  the  outermost  layer  is  continuous  at  the  apex  and  at  apex  and 
base  with  the  innermost,  the  fibres  being  curved  in  at  the  tip  and 
oat  at  the  base.    In  like  manner  tlie  fibres  of  the  second  layer  are 
imited  with  those  of  the  sixth  ;  and   the  third  stratum  with  the 
fifth.     From  the  three  outer  layers,  fibres  are  continued  to  the  The  com- 
light  ventricle  at  the  back  of  the  heart,  forming  the  "  common  ^^IiSl** 
fibres." 

Elach  of  the  three  outer  la^-ers  consists  of  two  sets  of  fibres,  8piJ*l  . 
which  occupy  the  front  and  back  of  the  ventricle.     By  the  turning  three  outer 
inwards  of  the  two  bundles  on  opposite  sides  of  the  apex,  the  wall  ^y<*"- 
10  prevented  from  having  a  slanting  side,  like  a  piece  of  paper 
rolled  into  a  cone.    And  by  the  turning  outwards  of  two  sets  of 
fibres  (anterior  and  posterior)  at  the  base  of  the  ventricle  from 
each  inner  layer,  the  sides  of  the  auriculo- ventricular  opening  are  Conne  in 
made  level  like  those  of  the  apex.    Many  of  the  fibres  of  the  outer  **^"*'  ^"®'- 
layers  are  attached  to  the  fibrous  ring  around  the  aorta. 

The  fibres  of  the  fourth  layer  arc  continued  into  the  septum  ven-  i"  central 
tnculorum. 

Dissection,  To  display  the  layers  and  fibres  of  the  right  ventricle.  To  show 
great  care  will  be  needed  because  of  the  thinness  of  the  wall ;  but  S?  right  vcn- 
the  same  number  of  layers  exists  in  this,  as  on  the  other  side  of  the  triple. 
heart. 

Make  a  vertical  cut  along  the  anterior  aspect  from  the  root  of 
the  pulmonary  artery  to  the  apex  of  the  ventricle  ;  and  reflect  the 
several  layers  forwards  and  backwards  from  that  incision.  As  the 
three  outer  are  raised  let  them  be  traced  on  the  one  hand  into  the 
part  of  the  septum  detached  from  the  left  ventricle  ;  and  on  the 
other  into  the  left  ventricle  through  the  continuity  of  the  "  common 
fibres"  beliind. 

The  RIGHT  VENTRICLE  posscsscs  scveu  layers  in  its  wall,  like  the  Number  of 
left,  though  they  are  much  thinner.     They  arc  arranged  as  in  the    ^'^"' 
other  ventricle  into  three  external,  three  internal,  and  a  fourth  or 
intermediate.     In  like  manner  the  wall  decreases  from  the  centre  Thicknew. 
towards  the  base  and  apex  ;  but  at  the  tip  it  is  thicker  than  the 
apex  of  the  left  half  of  the  heart  (Pettigrew). 

Directions  of  the  fihrea.  In  this  as  in  the  other  ventricle,  the  fibres  Direction  of 
of  the  tliree  outer  layers  nm  down  from  the  base  to  the  fore  part  in  three 
of  the  septum  and  the   apex  of  the  heart :  the   outer  being  most  o^^^* 
vertical.     In  the  fourth  stratum  the  fibres  have  a  transverse  direc-  central, 
tion,  as  in  the  corresponding  layer  of  the  left  ventricle.     And  in  nnd  three 
the  three  inner  layers  they  are  directed  upwards  from  the  apex  to  "°®'    ^®"' 
the  base  of  the  ventricle  across  the  fibres  of  the  three  outer  strata, 
the  deepest  being  the  most  vertical. 

Continuity  of  the  fibres.  The  fibres  are  not  distinct  from  those  of  Derivation 
the  left  ventricle,  but  are  derived  in  the  three  outer  layers  from  the  JJu^r'STyera 
**  common  fibres  "  and  the  septum,  and  from  the  auriculo-ventricular 
opening.     They  are  then  continued  forwards  to  the  front  of  the 
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septum  ventriculonim,  where  they  leave  the  surface,  and  bending 
back  construct  the  right  part  of  the  septum  :  at  the  back  of  that 
partition  they  blend  with  the  "  common  fibres"  of  the  left  ventricle. 
The  fourth  layer  fibres  are  continuous  for  the  most  part  with  the 
"  common  fibres  "  crossing  the  posterior  groove.  At  the  apex  the 
three  outer  layers  do  not  enter  in  a  whorl  as  in  the  left  ventricle  ; 
but  at  the  base  they  are  continuous  with  the  three  inner  as  on  the 
other  side  of  the  heart. 

Many  of  the  fibres  of  the  external  layer  are  attached  to  the  ring 
of  the  pulmonary  artery  ;  and  the  narrow  slip  from  the  right  to  the 
left  ventricle,  near  the  base  in  front,  receives  its  fibres  from  the  two 
outer  strata. 

In  this  ventricle  the  fibres  are  arranged  as  if  there  had  been  ori- 
ginally one  common  cavity  in  the  heart — the  left  ventricle,  from 
which  the  right  had  been  separated  during  the  growth  by  a  pushing 
inwards  of  a  partition  from  the  fore  part. 

Septum  ventriculorum.  This  partition  between  the  two  cavities  has 
been  divided  anteriorly  into  right  and  left  portions  by  the  previous 
dissection  ;  and  the  layers  of  the  ventricles  may  be  traced  into 
them. 

It  is  rather  thicker  than  the  wall  of  the  left  ventricle,  and  is 
formed  by  the  fibres  of  both  ventricles.  About  one-third  belongs 
to  the  right,  and  two-thirds  to  the  left  ventricle.  Where  the  two 
portions  touch  the  fibres  mingle,  and  altogether  behind  lie  the 
"  common  fibres  "  of  the  two  ventricles. 

Endocardium,  Lining  the  interior  of  the  cavities  of  the  heart  is  a 
thin  membrane,  which  is  named  endocardium.  It  is  continuous  on 
the  one  hand  with  the  lining  of  the  veins,  and  on  the  other  with 
that  of  the  arteries.  Where  the  membrane  passes  from  an  auricle 
to  a  ventricle,  or  from  a  ventricle  to  an  artery,  it  forms  duplicatures 
or  valves,  in  which  fibrous  tissue  is  enclosed  ;  and  in  the  ventricles 
it  covers  the  tendinous  cords  of  the  valves,  and  the  projecting  mus- 
cular bundles. 

The  thickness  of  the  membrane  is  greater  in  the  auricles  than  in 
the  ventricles,  and  in  the  left  than  in  the  right  half  of  the  heart. 
In  its  structure  it  resembles  a  serous  membrane. 

Great  Vessels  of  the  Heart.  The  arteries  which  take  origin 
from  the  heart  are  the  aorta  and  the  pulmonary.  The  large  veins 
entering  the  heart,  besides  the  coronary,  are  the  superior  and  inferior 
cava,  and  the  pulmonary. 

The  PULMONARY  ARTERY  is  a  short  thick  trunk,  which  conveys  the 
dark  or  impure  blood  from  the  right  side  of  the  heart  to  the  lungs. 
From  its  commencement  in  the  right  ventricle  the  vessel  is  directed 
upwards  on  the  left  of  the  aorta ;  and  at  a  distance  of  an  inch  and 
a  half  or  two  inches,  it  divides  into  two  branches  of  nearly  equal 
size  for  the  lungs.  The  trunk  of  the  pulmonary  artery  is  contained 
in  the  pericardium  ;  and  beneath  it  is  the  beginning  of  the  aorta. 
On  each  side  are  the  coronary  artery  and  the  auricular  appendix. 

Near  the  bifurcation  of  the  artery  is  a  ligamentous  cord  about  as 
large  as  a  crow-quill,  the  remnant  of  the  arterial  duct,  which  passes 
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from  the  left  branch  of  the  veaael  to  the  arch  of  the  aorta,  and  is 
Dtmed  liganualum  ductus  arleriosi. 

The  right  branch  ia  longer  than  the  left.     In  its  course  to  tho  Right 
long  it  lies  beneath  the  aorta  and  the  vena  cava  euperior,  and  rests  jlJ^S^" 
on  the  bronchus  or  piece  of  the  air-tube  :  and  as  it  passes  outwards 
it  lies  above  the  level  of 

the  right  auricle  of  the  Fig.  lOJ.* 

heart  At  the  lung  the 
artery  divides  into  three 
priinar;  bracchea,  one  for 
each  lobe. 

The  left  braaeh  is  rather 
■nailer  than  the  right  ;  it 
H  directed  in  front  of  tlie 
descending  aorta  and  the 
left  bronchus  to  tlie  fia- 
flDie  of  the  root  of  tho 
long,  where  it  ends  in  two 
branchea  for  the  two  pul- 

As  the  right  and  loft  \^^^^^^^ 
biuchii  of  tie   polmo-    ^^^  ^^^V  SSS.US 

nai;  artery  pass  outwards, 
tbejr  cross  the  two  air-tuhes 
resulting  from    the    divi- 
«on  of  the  trachea,  and  enclose  with  them  a  lozenge-shaped  space 
which  contains  aoine  bronchial  glands. 

Daetui  aTleriotug.  This  ligamentous  structure  was  the  continuation  condfUoBof 
in  the  fetus  of  the  trunk  of  the  pulmonary  artery,  and  was  larger  ^^^^"^ 
"than  either  branch  to  the  lung.     At  that  period  tlie  vessel  rcceiveB 
tlie  name   arterial   canal   or  duct  (ductus   arteriosus,  BotalliJ,  and 
opens  into  the  aorta  rather  beyond  the  origin  of  the  last  great  vessel 
«f  the  head  and  neck  from  the  arch. 

As  the  lungs  do  not  give  passage  to  the  circulating  fluid  in  the  u^ 
fetus,  the  impure  blood  in  the  pulmonary  artery  passes  through  the 
arterial  duct  into  tho  aorta  below  the  attaclmient  of  the  vessels  of 
the  bead  and  necfc,  in  order  that  it  may  be  transmitted  to  the 
placenta  to  be  purilied.  But  after  birth,  when  the  function  of  tho 
Inngs  is  estiiblished,  the  current  of  blood  is  directed  along  the 
branches  of  the  pulmonary  artPry  instead  of  through  the  arterial 
dnct ;  and  this  tube  becoming  gradually  smaller,  is  obliterated 
before  the  eighth  or  tenth  day,  and  forms  finally  tho  ligament  of 
the  arterial  duct. 

The  AORTA  is  the  great  systemic  vessel  which  conveys  the  blood  ThLs™t 
&DUI  the  heart  to  the  different  parts  of  the  body.     It  archcB  back-  tendi 
words  at  first  to  reach  the  spina!   column,  and  is  continued  on  the 
spine  through  the  chest  and  abdomen.    In  the  thorax  tho  vessel  is 

*  Thfl  foriDBtloa  of  Ihe  septum  ventrieulommbj  the  fibres  af  both  venlriclei 
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divided  into  two  parts — oreh  of  the  aorta,  and  the  descending  or 
thoracic  aorta. 

Arch  of  the  aorta  (fig.  105).    The  aortft  haa  its  origin  in  the  left 

ventricle,  and  cui-ving  hackwards  over  the  windpipe  and  the  gullet, 

forms  an  arch  wtutb  ceases  on  the  left  aide  of  the  spinal  column, 

at  the  lower  border  of 


Fig.  105.* 


Oim  origin 
Becondput 


Olresoiigiii 


tlie  fifth  dorsal  vertebra. 
The  arcli  has  its  con- 
vexity upwards  and  to 
the  right,  and  its  con- 
cavity to  the  root  of 
tlie  left  lung  ;  and  from 
\i  the  large  vessels  for 
tlie  supply  of  the  upper 
part  of  the  body  take 
their  origin.  For  the 
purpose  of  reducing  to 
order  the  numerous  con- 
jipttions  of  this  portion 
of  the  aorta,  it  is  divided 
into  three  parts — as- 
cending, transverse,  and 
descending. 

The  Jirit  or  OKKndmg 
part  is  about  two  inchea 
in  length,  or  slightly 
more,  and  is  directed  upwards  behind,  and  close  to  the  atemnm : 
it  reaches  as  high  as  the  upper  border  of  the  cartilage  of  the  second 
rib  on  the  right  side,  and  is  contained  nearly  altogether  in  the  pieri- 
cardium.  At  first  the  pulmonary  artery  ia  Buperficial  to  it  ;  but,  as 
the  vessels  take  different  directions,  the  arch  is  soon  uncovered, 
and  remains  bo  to  its  termination.  Behind  it  are  the  right  branches 
of  the  pulmonary  vessels.  On  the  right  side  is  the  descending  cava ; 
and  on  the  left,  the  pulmonary  artery.  Near  the  heart  the  vessel 
bulges  opposite  tiie  semilunar  valves  (fig.  105).  There  is  some- 
times another  dilatation  along  the  right  side,  which  is  named  the 
great  sinus  of  the  aorta. 

The  eecoiul  or  transverfs  portion  recedes  from  tlie  sternum  and 
reaches  from  the  second  right  costal  cartilage  to  the  left  side  of  the 
body  of  the  foiutb  dorsal  vertebra  (the  lower  border).  It  rests 
upon  the  trachea  above  the  bifurcation,  and  is  placed  over  the 
ccsophagua  and  the  thoracic  duct.  Lying  in  front  of  Ibis  piece  of 
the  artery  ore  the  vagus,  phrenic,  and  superficial  cardiac  nerves  of 
the  left  side, — the  first  nerve  sending  backwards  its  recurrent  branch 
beneath  the  vessel.    Along  the  upper  border  is  the  left  innominata 


*  Arch  dC  the  aorta  and  its  great  vesBels.  a.  Aortic  arch. 
art«i7.  c.  Left  common  carotid,  d.  Left  eubclaTiaa.  e.  Ligamentam  dnetCks 
irteriosi.  /.  Vana  cava  auperior.  jr.  Left  innominate  Tein.  A.  Right 
innominate  Teia.  t.  Left  upper  intercoMal  rein.  t.  Vena  aijgoB  major. 
I.  Left  subclavian  veiu.     ».  ThoiMic  diut.    o.  Coronar?  orteiy. 
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vein  (g)j  to  which  the  left  upper  intercostal  vein  (i)  is  directed 
over  the  left  side  of  the  arch  ;  and  to  the  lower  border  near  the 
tennination,  the  remnant  of  the  arterial  duct  (e)  is  attaciied.  From 
it  arise  the  three  great  vessels  of  the  head  and  upper  limbs. 

The  third  or  descending  part  of  the  arch  is  very  short,  extending  Third  part 
from  the  lower  edse  of  the  fourth  to  that  of  the  fifth  dorsal  ver-  [f  without 
tebra.®    It  lies  against  the  fifth  vertebra,  and  the  fibro-cartilage 
between  this  and  the  fourth,  and  is  covered  by  the  pleura  of  the 
left  side  of  the  chest. 

In  the  concavity  of  the  arch  of  the  aorta  are  contained  the  root  Tilings  con- 
of  the  left  lung,  the  branching  of  the  pulmonary  artery  with  its  Jj^""^.}!* 
arterial  duct,  and  the  left  recurrent  nerve.  Deeper  than  those  things, 
the  oesophagus  and  the  thoracic  duct,  with  some  l}inphatic  glands, 
may  be  recognised. 

The  branches  of  the  arch  of  the  aorta  are  five  in  number  ;  two  Five 
come  from  the  ascending,  and  tlwee  from  the  transverse  part.  The  oJ^^^jJ^h . 
first  two  are  the  coronary  arteries  of  the  heart  (o),  which  have 
been  already  noticed  (p.  336).  The  other  three  are  much  larger 
in  size,  and  supply  the  neck,  the  head,  and  the  upper  limbs.  First 
on  the  right  is  the  large  trunk  of  the  innominate  artery  (b)  ;  close 
to  it  is  the  left  carotid  (c)  ;  and  last  of  all  comes  the  left  sub- 
clavian (d). 

The  INNOMINATE  ARTERY  (b  bracliio-ccphalic),  the  first  and  largest  jnnominato 
of  the  three  branches,  measures  from  one  inch  and  a  half  to  two  ?rtery  ejds 
inches  in  length.    Ascending  to  the  right  beneath  the  sternum,  it  and  sub- 
divides opposite  the  stemo-clavicular  articulation  into  the  right  ^lavi&n. 
common  carotid  and  the  subclavian  artery. 

The  artery  is  crossed  by  the  left  innominate  vein  (//),  and  lies  Length  and 
behind  the  upper  piece  of  the  sternum,  and  the  origin  of  the  hyoid  co^®*^^®'*"- 
and  thyroid  muscles.     At  first  it  rests  on  the  trachea,  but  as  it 
ascends  it  is  placed  on  the  right  side  of  the  air-tube.     On  its  right 
is  the  innominate  vein  of  the  same  side   (h).    Usually  no  lateral 
branch  arises  from  the  artery. 

Left  Common  Carotid  Artery  (c).    Tlie  common  carotid  arter}'  Left  com- 
of  the  left  side  of  the  neck  is  longer  than  the  right  by  the  distance  "'^^  ""^^ 
between  the  arch  and  the  top  of  the  sternum. 

In  the  thorax  the  artery  ascends  obliquely  to  the  left  stcmo-  connection 
clavicular  articulation,  but  not  close  to  the  first  piece  of  the  stenmm  ^^Jj^^ 
and  the  origin  of  the  depressor  muscles  of  the  hyoid  bone  and 
larynx.  In  this  course  it  passes  beneath  the  left  innominate  vein 
(g)j  and  the  remains  of  the  thymus  gland.  At  first  it  lies  on  the 
trachea,  but  it  crosses  afterwards  to  the  left  of  that  tube,  so  as  to 
be  placed  over  the  oesophagus  and  the  thoracic  duct.  To  its  outer 
side  is  the  left  vagus,  with  one  or  more  cardiac  branches  of  the 
sjrmpathetic  nerve. 

*  It  is  nsaallj  said  that  the  second  part  of  the  aortic  arch  ends  opposite 
the  left  side  of  tho  body  of  tho  second  dorsal  vertebra,  and  the  third  part, 
opposite  tho  lower  edge  of  tho  third  vertebra.  After  examination,  I  have 
accepted  the  statement  of  Mr.  Wood  respecting  the  position  of  the  aortic  arch 
to  the  dortai  vertebne.     (Journal  of  Anatomy  and  Physiology  for  1868.) 
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In  the  neck  the  connections  of  the  vessels  of  opposite  sides  are 
not  the  same  (p.  118). 

The  LEFT  SUBCLAVIAN  ABTERY  (d)  asccnds  to  the  neck  through 
the  upper  aperture  of  the  thorax.  Beyond  ^e  first  rib  the  vessels 
of  opposite  sides  are  alike  (p.  117).  • 

Tlie  trunk  is  directed  almost  vertically  from  the  arch  of  the 
aorta  to  the  inner  margin  of  the  first  rib.  In  the  thorax  the  vessel 
lies  deeply,  resting  at  first  on  the  oesophagus,  and  afterwards  on 
the  vertebral  coluum  and  the  longus  colli  muscle.  It  is  invested 
by  the  left  pleural  bag  in  all  its  extent.  On  its  inner  side  is  the 
trachea,  and  near  the  upper  opening  of  the  thorax  the  oesophagus 
with  the  thoracic  duct  is  inside  it.  Somewhat  anterior  to  the  level 
of  the  artery,  though  running  in  the  same  direction,  are  some  of 
the  cardiac  nerves. 

Veins  of  the  Heart  (fig.  105.)  In  addition  to  the  cardiac  veins 
(p.  33G)  there  are  the  superior  and  inferior  cava,  and  the  pulmonary 
veins : — ^the  former  are  the  great  systemic  vessels  which  return 
impure  blopd  to  the  right  auricle  ;  and  the  latter  convey  pure  blood 
from  the  lungs  into  the  left  auricle. 

The  SUPERIOR  or  descending  cava  (/)  results  from  the  union  of 
the  right  and  left  innominate  veins,  and  brings  to  the  heart  the 
blood  of  the  head  and  neck,  upper  limbs,  and  thorax. 

Its  origin  is  placed  on  the  right  side  of  the  sternum,  opposite  the 
interval  between  the  cartilages  of  the  first  two  ribs.  From  tiiat 
spot  the  large  vein  descends  to  the  pericardium,  perforates  the 
fibrous  layer  of  that  bag  about  one  inch  and  a  half  above  the  heart, 
and  ends  in  the  right  auricle.  On  its  outer  surface  the  vein  is 
covered  by  the  pleura,  and  the  phi*enic  nerve  is  in  contact  with  it. 
To  the  inner  side  is  the  ascending  part  of  the  arch  of  the  aorta. 
Behind  the  vein  is  the  root  of  the  right  lung. 

When  the  cava  is  about  to  perforate  the  pericardium  it  is  joined 
by  the  large  azygos  vein  of  the  thorax  Qc)  ;  and  higher  up  it 
receives  small  veins  from  the  pericardium,  and  the  parts  in  the 
mediastinal  space. 

The  innominate  veins  are  united  inferiorly  in  the  trunk  of  the 
descending  cava.  They  are  two  in  number,  right  and  left ;  and 
each  is  formed  near  the  inner  end  of  the  cla^^cle,  by  the  union  of 
the  subclavian  and  internal  jugular  veins.  The  trunks  differ  in 
length  and  direction,  and  in  their  connections  with  the  surrounding 
objects. 

The  right  vein  (1i)  is  about  one  inch  and  a  half  long,  and  descends 
vertically,  on  the  right  side  of  the  innominate  artery,  to  its  junction 
with  the  vein  of  the  opposite  side.  On  the  outer  surface  the  pleura 
covers  it,  and  along  it  the  phrenic  nerve  is  placed. 

The  Uft  vein  {g)  is  twice  as  long  as  the  right,  and  is  directed 
obliquely  downwards  above  the  level  of  the  arch  of  the  aorta.  It 
crosses  behind  the  sternum,  and  the  remains  of  the  thymus  gland  ; 
and  it  lies  on  the  three  large  branches  of  the  aortic  arch,  as  well  as 
on  the  several  nerves  descending  over  the  arch. 

The  branches  of  the  veins  are  nearly  alike  on  the  two  sides.  Each 
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receiTes  the  internal  mammary,  the  inferior  thyroid,  and  the  superior 
intercostal  of  its  own  side  ;  and  the  left  vein  is  joined  in  addition 
by  some  small  thymic  and  pericardiac  veins. 

Sometimes  the  innominate  veins  are  not  miited  in  the  vena  cava,  Sometimes 
but  descend   siparately  to  the  heart,  where   each   has   a  distinct  upL^S^y 
opening  in  the  right  auricle.     When  such  a  condition  exists,  the  jJ^Jt^* 
i4;fat  vein  takes  the  course  of  the  upper  cava  in  front  of  the  root 
of  the  right  lung ;  but  the  left  vein  descends  in  front  of  the  root 
of  the  left  lung,  and  turning  to  the  back  of  the  heart,  receives  the 
cardiac  veins,  before  it  opens  into  the  right  auricle.    A  cross  branch 
connects  the  two  above  the  heart^ 

This  occasional  condition  in  the  adult  is  a  regular  one  in  a  very  When  this 
early  period  of  the  growth  of  the  fetus  ;  and  two  vessels  are  also  f^i^,  ^ 
persistent  in  some  mammaha. 

Ckanffe  of  the  tvDo  veins  into  one,     Tho  changes  taking  place  in  the  veins  How  two 
daring  tiie  growth  of  the  fetus,  to  produce  the  arrangement  common  in  the  ^^  changed 
•dolt,  concern  the  trunk  on  the  left  side.     The  following  is  an  outline  of  them.         °^^* 
Rnt  the  ctobs  branch  between  the  two  trunks  enlarges,  and  forms  the  future 
left  innominate  vein.     Next  the  left  trunk  below  the  cross  branch  disappears 
at  its  middle,  and  undergoes  transformations  at  each  end  : — At  the  upper  end  and  coro- 
it  becomes  converted  into  the  superior  intercostal  vein.     At  the  lower  i)art  it  ^^^  "j"'^* 
remains  pervious  for  a  short  distance  as  the  coronary  sinus  ;  and  even  the  ^'^ 
■mall  obUque  vein  opening  into  the  end  of  that  sinus  in  the  adult  (p.  336),  is 
a  remnant  of  the  trunk  of  the  vein  that  lay  beneath  the  heart. 

In  the  adult  there  is  a  vestige  of  the  occluded  vessel  in  tho  form  of  a  fold  of  Vestige  in 
the  seroos  membrane  of  the  pericardium  in  front  of  the  root  of  the  left  lung  ;  ^^Jffi" 
this  Mr.  Marshall  names  the  vestigial  fold  of  the  pericardium  (p.  333).  t 

The  INFERIOR  or  ascending  cava  enters  the  right  auricle  as  soon  inferior 
as  it  has  pierced  the  diaphragm.    No  branches  join  the  vein  in  the  **^^ 
thorax.    The  anatomy  of  this  vein  will  be  given  with  the  vessels  of 
the  abdomen  (p.  536). 

The  PULMONARY  VEINS  are  two  on  each  side.    Tliey  issue  from  the  PV>ur  pul- 
fisBure  of  the  root  of  the  lung,  and  end  in  the  left  auricle :  their  ^^^^ 
pocdtion  to  tho  other  vessels  of  the  root  has  been  noticed  at  p.  332. 

The  right  veins  are  longer  than  the  loft,  and  lie  beneath  the  aorta  Right  veins 
and  the  right  auricle  of  the  heart.    The  superior  receives  its  roots    ^^ 
from  the  upper  and  middle  pulmonic  lobes,  and  the  inferior  vein  is 
formed  by  branches  of  tlie  lower  lobe. 

The  left  veins  cross  in  front  of  the  descending  aorta ;  and  one  Left>ein8. 
springs  from  each  lobe  of  the  lung. 


NERVES  OF  THE  THORAX. 

The  pneumo-gastric  and  the  sympathetic  nerves  supply  the  viscera  Nerves  of 

of  the  thorax.    Through  the  cavity  courses  the  phrenic  nerve  to  the     ^    """^ 

diaphragm. 

Dissection,  The  phrenic  nerve  is  sufficiently  denuded  for  its  exa-  To  trace  the 

nerves, 

*  An  example  of  two  large  vessels,  "douhle  vena  cava,"  opening  into  the 
right  auricle  in  the  adult,  is  contained  in  the  Museum  of  University  College. 

f  See  a  paper  by  Mr.  Marshall  on  the  development  of  the  veins  of  the  neck 
(Fhilofioph.  Transac.  1850.) 
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mination  ;  but  the  student  should  trace  the  vagus  nerves  through 
the  thorax. 

The  vagus  is  to  be  followed,  on  both  sides,  behind  the  root  of 
the  lung,  and  its  large  plexus  in  that  position  is  to  be  dissected 
out :  a  few  filaments  of  the  ganghated  cord  of  the  sympathetic 
coming  forwards  over  the  spinal  column  to  the  plexus,  must  be 
looked  for.  In  front  of  the  root  on  the  left  side,  the  nerve  supplies 
a  few  pulmonary  filaments.  Beyond  the  root  the  vagus  is  to  be 
pursued  along  the  oesophagus  by  raising  the  lung  and  removing  the 
pleura. 

The  PHRENIC  NERVE  is  a  branch  of  the  cervical  plexus  (p.  73).  In 
its  course  through  the  thorax  it  lies  along  the  side  of  the  pericardium, 
and  at  a  little  distance  in  front  of  the  root  of  the  lung,  with  a  small 
companion  artery.  When  near  the  diaphragm  it  is  divided  into 
branches :  these  perforate  the  muscle,  and  are  distributed  on  the 
under  surface.  The  nerves  of  opposite  sides  differ  in  length,  and 
in  their  connections  above  the  root  of  the  lung. 

The  right  nerve  is  deeper  at  first,  and  is  also  shorter  and  straighter 
than  the  left.  In  entering  the  chest  it  crosses  behind  the  subclavian 
vein,  but  in  front  of  the  internal  mammary  artery;  and  it  lies 
afterwards  along  the  right  side  of  the  innominate  vein  and  superior 
cava  till  it  reaches  the  root  of  the  lung. 

The  left  nerve  crosses  the  subclavian  artery,  but  has  the  same 
position  as  the  right  to  the  mammary  vessels  when  entering  the 
cavity.  In  the  thorax  it  is  directed  in  front  of  the  arch  of  the 
aorta  to  the  root  of  the  lung,  and  makes  a  cun^e  lower  down  around 
the  projecting  heart.  Before  reaching  the  aorta  the  nerve  is  placed 
external  to  the  left  common  carotid  artery  ;  and  crosses  the  left 
vagus  from  without  inwards,  so  as  to  be  internal  to  that  nerve  on 
the  arch. 

Branches,  Some  small  filaments  are  said  to  be  furnished  from  the 
nerve  to  the  pleura  and  pericardium. 

Internal  mammary  artery,  A  small  part  of  this  artery,  which  lies 
beneath  the  first  rib,  and  Avinds  round  the  phrenic  nerve  and  the 
innominate  vein  to  reach  the  side  of  the  sternum,  is  now  to  be 
learnt.    It  gives  the  following  of&set : — 

The  superior  phrenic  branch  (comes  nervi  phrenici)  is  a  very 
slender  artery,  which  accompanies  the  phrenic  nerve  to  the  dia- 
phragm, and  is  distributed  to  that  muscle,  anastomosing  therein 
with  other  branches  of  the  aorta  (p.  534),  and  with  the  musculo- 
phrenic branch  of  the  internal  mammary  (p.  253). 

The  PNEUM0-GA8TRIC  NERVE  (p.  188)  passes  through  the  thorax 
to  the  abdomen.  In  the  lower  part  of  the  thorax  the  nerves  of 
opposite  sides  have  a  similar  position,  for  they  pass  behind  the 
root  of  the  lung,  each  on  its  own  side,  and  along  the  oesophagi  to 
the  stomach.  But  above  the  root  of  the  lung,  the  right  and  left 
nerves  differ  much.  Each  supplies  branches  to  the  viscera,  viz.  to 
the  heart,  the  windpipe  and  lungs,  and  the  gullet. 

The  right  vagus  is  posterior  to  the  left  in  position.  It  enters 
the  thorax  between  the  subclavian  artery  and  the  innominate  vein, 
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and  is  directed  obliquely  baclcvvards,  by  the  side  of  the  trachea  and 
between  this  tube  and  the  oesophagus,  to  the  posterior  aspect  of 
the  root  of  the  lung,  where  it  gives  rise  to  the  posterior  pulmonary 
plexus.     From  the  plexus  two  large  offsets  are  continued  to   the  and  on 
back  of  the  gullet,  and  unite  below  into  one  trunk,  which  reaches  oraop^igxia. 
the  posterior  surface  of  the  stomach. 

The  left  nerve  appears  in  the  thorax  on  the  outer  side  of  the  left  ^^  nem 
common  carotid  artery,  and  courses  over  the  arch  of  the  aorta,  and  of  lung, 
beneath  the  root  of  the  lung,  forming  there  a  larger  plexus  than 
on  the  right  side.    From  the  pulmonic  plexus  one  or  two  branches  and  on 
pass  to  the  front  of  the  oesophagus,  and  join  with  offsets  of  the  oesopluigua. 
right  nerve  in  a  plexus  ;  but  these  pieces  are  collected  finally  into 
one  trunk,  which  is  continued  on  the  front  of  the  gullet  to  the 
anterior  part  of  the  stomach. 

The  branches  of  the  pneumo-gastric  nerve  in  the  thorax  are  the  Branches 
foUowing :—  ^ '" 

a.  The  recurrent  or  inferior  laryngeal  nerve,  arising  on  the   right  Recurrent 

aide  on  a  level  with  the  subclavian  arter}',  and  on  tlie  left  at  the  ^^^'T"*^  • 

lower  border  of  the  arch  of  the   aorta,  bends  backwards  to   the 

trachea,  along  which  it  ascends  to  the  larynx.    On  each  side  this 

branch  is  freely  connected  with  the  cervical  cardiac  branches  of 

the  sympathetic  nerve,  especially  on  the  left  side  beneath  the  arch 

of  the  aorta. 

6.  Cardies:  branches  (thoracic).  Besides  the  cardiac  branches  fur-  Cardiac 

Dranciics  * 
nished  by  the  vagus  in  the  neck,  other  offsets  pass  in  front  of  the 

trachea  to  the  cardiac  plexus.  On  the  right  side  they  come  from 
the  trunk  of  the  vagus  and  the  recurrent  branch,  but  they  are  sup- 
plied by  the  recurrent  nerve  alone  on  the  left  side. 

The  termination  of  the  lower  cervical  cardiac  branch  of  each  ioy«^  ^^^^' 

_  c&l  caruuut 

▼agus  nerve  (p.  Ill)  may  be  now  seen.     The  branch  of  the  right  branch. 
lies  by  the  side  of  the  innominate  artery,  and  joins  a  cardiac  nerve 
of  the  sympathetic  of  the  same  side  ;  and  the  branch  of  the  left 
vagus  crosses  over  the  arch  of  the  aoila,  to  end  in  the  superficial 
cardiac  plexus  (p.  337). 

c.  Pulmonary  branches.  There   are  two   sets  of  ner\'es  for  the  Pulmonary 
long,  one  on  the  anterior  and  the  other  on  the  posterior  aspect  of   ""^^  ®*  * 
the  root. 

The  anterior  branches  are  two  or  three  in  number,  and  small  in  JJJJ^jJj^j. 
size,  and  communicate  with  filaments  of  the  sjTnpathetic  on  the 
pulmonary  arter}' :  these  nerves  are  best  seen  on  the  left  side. 

The  posterior  branches  are  the  largest  and  much  the  most  nume-  ^^  . 
reus.     Formmg   a   plexiform    arrangement   (postenor   pulmonary  fonn  a 
plexus)  behind  the  root  of  the  lung  by  the  flattening  and  splitting  P^®^^^- 
of  the  trunk  of  the  nerve,  they  are  joined  by  filaments  from  the 
third  and  fourth  ganglia  of  the  knotted  cord  of  the  sympathetic, 
and  are  conveyed  into  the  lung  on  the  divisions  of  the  air  tube. 

d,  (Esophageal  branches  are  furnished  to  the  gullet,  but  m  greatest  {^,^Jjf**^ 
abundance  in  the  lower  half.     Below  the  root  of  the  lung  the  form  a 
branches  of  the  pneumo-gastric  nerves  surround  the  oesophagus  with  ^  *^"** 

a  network  (jplexus  gula). 
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Sympathetio      SYMPATHETIC  NERVE.  In  the  thorax  the  sympathetic  nerve  con- 
coMtaS^f    ®^^  ®^  ^  knotted  cord  along  each  side  of  the  spinal  column,  which 
communicates  with  the  spinal  nerves  :  and  of  a  large  prevertebral 
or  cardiac  plexus,  which  distributes  branches  to  the  heart  and  the 
lungs, 
a  gangUated      The  gangliated  cord  will  be  seen  in  a  future  stage  of  the  disse^- 
^^^"^  tion,  after  the  heart  and  the  limgs  have  been  removed  (p.  366). 

and  a  cen-         The  CARDIAC  PLEXUS  lies  at  the  base  of  the  heart  around  the 
^^^T*****  great  blood-vessels.    A  part  of  this  network,  the  superficial  cardiac 
plexus,  has  been  already  described  (p.  337).     The  remaining  part,  or 
the  deep  cardiac  plexus,  is  placed  beneath  the  arch  of  the  aorta. 
DiBsectlonof     Directions,  The  cardiac  plexus  has  been  injured  by  the  previous 
e  plexua.    examination  of  the  heart,  so  that  it  should  be  dissected  in  a  body 
in  which  the  heart  and  the  large  vessels  are  entire. 
To  find  the       Dissection.  The  arch  of  the  aorta  is  to  be  cut  across  near  the 
right  part     heart  and  close   above  the  pulmonary  artery,  and  is  to  be  dra^vn 
over  to  the  left  side  :  next,  the  upper  cava  is  to  be  divided  above 
the  entrance  of  the  vena  azygos,  and  its  lower  part  is  to  be  thrown 
down.     By  the  removal  of  some  fibrous  and  fatty  tissues  and  lym- 
phatic glands,  the  right  part  of  the  plexus,  in  which  the  nerves  of 
the  right  side  are  united,  will  be  seen  in  front  of  the  trachea,  above 
the  right  branch  of  the  pulmonary  artery.    The  offsets  to  the  heart 
should  be  followed  downwards  on  the  trunk  of  the  pulmonary 
artery ;  and  those  to  the  lung  should  be  traced  along  the  right 
branch  of  that  vessel. 
To  expose         To  lay  bare  the  part  of  the  plexus  into  which  the  nerves  of  the 
the  left.        1^  g'^g  q£  ^j^g  body  enter,  the  arch  is  to  be  cut  through  a  second 
time,  to  the  right  of  and  close  to  the  junction  of  the  ligamentum 
arteriosum  with  it ;  and  the  transverse  part  of  the  arch  is  to  be 
turned  upwards  with  the  great  vessels  attached.    The  lymphatic 
glands  and  the  areolar  and  fatty  tissue  being  cleared  away  from 
the  plexus  as  on  the  opposite  side,  the  offsets  to  the  posterior 
coronary  plexus  of  the  heart  will  be  visible. 
Deep  cardiac     Deep  cardiac  plexus.  This  large  centre  is  situate  between  the 
plexua.         trachea  and  the  arch  of  the  aorta,  above  the  branches  of  the  pul- 
Ite  situa-      monary  artery.    In  it  are  united  the  cardiac  nerves  of  the  sympa- 
'  thetic  of  both  sides  of  the  neck,  except  the  highest  nerve  of  the  left 

side  :  and  the  cardiac  branches  of  the  vagus  in  the  neck  and  chest, 
with  the  exception  of  the  lowest  cervical  branch  of  the  left  side. 
From  it  nerves  are  furnished  to  the  heart  and  lungs, 
two  parta.         The  several  nerves  entering  the  plexus  are  not  intermingled  in  a 
plexiform  mass  in  front  of  the  trachea ;  but  those  of  the  right  side 
unite  together  on  the  right  of  the  air  tube,  and  those  of  the  left 
have  a  like  junction  on  their  side. 
Right  part,       The  right  part  of  the  plexus  is  placed  above  the  right  branch  of 
how  formed.  ^^  pulmonary  artery,  and  receives  the  nerves  of  the  right  side,  viz. 
the  cardiac  nerves  of  the  sympathetic  in  the  neck ;  the  cardiac 
branches  of  the  trunk  of  the  vagus,  in  both  the  neck  and  chest ; 
and  the  cai-diac  offsets  of  the  recurrent  branch. 
Bnujcbea  to      The  branches  of  this  half  of  the  plexus  are  distributed  mostly  to 
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the  right  side  of  the  heart,  and  pass  downwards  before  and  behind  anterior 
the  right  branch  of  the  pulmonary  artery  :  those  in  front  running  ^SbS^ 
on  the  trunk  of  the  pulmonary  artery  to  end  in  the  anterior  coro- 
nary plexus  (p.  337) ;  and  the  nerves  behind  supply  the  right  auricle 
of  the  heart.    OflEsets  are  sent  laterally  on  the  branch  of  the  arteryi  ^  few  go  to 
to  the  root  of  the  lung.  ""*  "^"^ 

The  le/i  half  of  the  plexus  lies  close  to  the  ligamentum  arteriosum,  Left  part : 
and  rather  on  the  left  of  the  trachea.    In  it  are  collected  the  cardiac  entering  it: 
nerves  of  the  sympathetic  ganglia  of  the  left  side  of  tlie  neck,  except 
the  highest ;   and  numerous  and  large  branches  of  the  left  rccmrent 
nerve  of  the  vagus. 

Nerves  descend  from  it  to  the  heart  around  the  left  branch  and  offtets  end 
the  trunk  of  the  pulmonary  artery,  and  after  supplying  branches  to  n^ary  pi«uk 
the  left  auricle,  terminate  in  the  posterior  coronary  plexus  (p.  337). 
A  considerable  oflEset  is  directed  forwards  by  the  side  of  the  liga- 
mentum duct{^  arteriosi  to  the  superficial  cardiac  plexus ;  and  some  and  in  root 
nerves  reach  the  left  anterior  pulmonary  plexus  by  coursing  along  the  **   ""^ 
branch  of  the  pulmonary  artery. 

Termination  of  the  cardiac  branches  of  the  sympathetic  nerve  of  ^^^  ^^' 

cu&c  nerves. 

the  neck  (p.  115). 

On  the  right  side  there  are  usually  only  two  cardiac  nerves  enter-  Two  right 
ing  the  thorax,  for  the  highest  nerve  is  blended  commonly  with  one  pj^^*®^ 
of  the  others.    The  middle  and  inferior  nerves  pass  beneath  the 
flubclavian  arter}'  to  the  right  half  of  the  deep  plexus :  they  com- 
municate with  the  branches  of  the  recurrent  larj-ngeal  nerve  of  the 
vagus. 

On  the  left  side  the  highest  cardiac  nerve  lies  over  the  arch  of  the  ^^'J®^'' 
aorta,  and  ends  in  the  superficial  cardiac  plexus  ;    it  may  give  a  superficial ; 
branch  beneath  the  arch  to  the  deep  plexus.     Only  one  otlier  nerve,  S^S^toia. 
the  lower  cardiac,  may  be  seen  entering  the  left  side  of  the  deep 
plexus,  as  the  middle  one  oftentimes  blends  with  it. 


THE  TRACUEA  AND  THE  LUNG. 

Dissection,  To  see  the  pieces  of  the  air  tube  in  the  root  of  ^®  J5!^*^*ji 
lung,  it  will  be  necessary  to  remove  the  pulmonary  artery  with  its  its  division*, 
branches,  and  the  pulmonary  veins.  And  when  the  transverse  part 
of  the  arch  of  the  aorta,  which  has  been  already  cut  through,  is 
turned  to  one  side,  the  dissector  will  be  able  to  clear  away  the 
bronchial  glands,  the  nerves,  and  the  fibrous  tissue  from  the  part  of 
the  trachea  in  the  thorax,  and  from  the  branches  into  which  it 
bifurcates. 

Tlie  TRACHEA,  or  the  air  tube,  reaches  from  the  larynx  to  the  Trachea 
lungs,  and  lies  on  the  front  of  the  spinal  column.    The  tube  begins 
opposite  the  fifth  cervical  vertebra  ;   and  it  ends  commonly  at  the  ends  to 
fourth  dorsal  vertebra  by  dividing  into  two  pieces  (bronchi)  one 
for  each  lung.    Its  point  of  splitting  may  be  a  vertebra  lower. 

Its  connections  in  the  neck  are  described  in  p.  120,  and  its  structure  In  the  neck, 
in  p.  167.    The  tube  in  the  thorax  remains  to  be  studied. 
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In  the  thorax  the  trachea  is  situate  with  the  great  vessels  in  the 
space  between  the  pleural  bags.  Here  it  is  covered  by  the  arch  of  the 
aorta,  by  the  innominate  and  left  carotid  arteries,  and  by  the  cardiac 
plexus  of  nerves.  Behind  the  air  tube  is  the  oesophagus,  which  is 
slightly  inclined  to  the  left  near  the  arch  of  the  aorta.  On  the  right 
side  are  the  vagus,  and  the  innominate  artery,  for  a  short  distance, 
after  this  has  passed  over  the  trachea ;  and  on  the  left  side  lie  the 
left  subclavian  artery,  and  the  vagus  with  its  recurrent  branch. 

The  bronchij  or  the  branches  of  the  air  tube,  are  contained  in  the 
roots  of  the  lungs,  and  are  surrounded  by  vessels,  glands,  and  nerN^es. 
Near  the  lung  each  is  divided  into  as  many  primary  pieces  as  there 
are  lobes.  In  their  structure  and  form  the  bronchi  resemble  the 
windpipe,  for  they  are  round  and  cartilaginous  in  front,  but  flat, 
and  muscular  and  membranous  behind.  Their  position  behind  the 
other  pulmonary  vessels  has  been  described  at  p.  332  ;  but  the  cha- 
racters of  each  are  now  to  be  noticed. 

The  right  branch  is  about  an  inch  in  length,  and  is  larger  than  the 
left ;  it  passes  outwards,  on  a  level  with  the  fourth  dorsal  vertebra, 
beneath  the  arch  of  the  aorta  and  the  upper  cava,  and  above  the 
right  pulmonary  artery :  the  vena  azygos  arches  above  it. 

The  left  branch,  about  two  inches  long,  is  directed  obliquely 
downwards  tlirough  the  arch  of  the  aorta,  and  joins  the  root  of  the 
left  lung  a  vertebra  lower  than  on  the  opposite  side.  The  tube  lies 
on  the  (jesophagus  and  thoracic  duct,  and  on  the  aorta  ;  it  is  at  first 
below  the  level  of  the  corresponding  pulmonary  artery. 

Dissection.  The  lungs  are  to  be  removed  now  from  the  body  by 
cutting  through  the  vessels  of  the  root. 

The  remains  of  the  heart  and  pericardium  are  to  be  taken  away 
afterwards.  For  their  removal  the  inferior  cava  is  to  be  divided, 
and  the  pericardium  to  be  detached  from  the  surface  of  the  dia- 
phragm ;  in  removing  the  pericardium,  the  dissector  should  be 
careful  not  to  injure  the  things  contained  in  the  interpleural  space 
in  front  of  the  spine. 

Physical  Characters  op  the  Lung.  The  surface  of  the  lung  is 
smooth  and  shining,  and  is  invested  by  the  pleura.  Through  the 
serous  covering  the  mass  of  the  lung  may  be  seen  to  be  divided  by 
septa,  into  small  irregularly  sized  pieces  or  lobules.  On  looking 
closely  at  it,  especially  at  a  thin  margin,  minute  cells  will  be  per- 
ceived in  it. 

The  tint  of  the  lung  varies  with  age.  In  infancy  the  colour  is  a 
pale  red  ;  but  in  the  adult  the  texture  becomes  grayish,  and  presents 
here  and  there  dark  gray  spots  or  lines  of  pigment,  whose  shade 
deepens  with  increasing  age,  and  becomes  even  black  in  old  people. 
After  death,  the  colour  of  the  posterior  border  may  be  bluish-black 
fi'om  the  accumulation  of  blood. 

To  the  touch  the  lung  is  soft  and  yielding,  and  on  a  section  the 
pulmonary  substance  appears  like  a  sponge ;  but  the  lung  which 
is  deprived  of  air  by  pressure  has  a  tough  leathery  feel.  Slight 
pressure  with  the  thumb  and  finger  drives  the  air  from  the  con- 
taining spaces  through  the  piilmonary  structure,  and  produces  the 
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noise  known  as  crepitation.    If  the  lung  contains  serum,  a  frothy 
led  fluid  will  run  out  when  it  is  cut. 

The  texture  of  the  lung  is  very  elastic  ;  this  elasticity  causing  the  «^d  elasti- 
organ  to  diminish  greatly  when  the  thorax  is  opened,  and  to  expel  ^  ^ 
air  that  may  be  blown  into  it. 

The  specific  gravity  of  the  lung  varies  with  the  conditions  of  Specific 
dilatation  and  collapse,  or  of  infiltration  with  fluid.    When  the  *^ 
pulmonary  substance  is  free  from  fluid,  and  filled  with  air,  it  floats 
in  water ;  but  when  it  is  quite  deprived  of  air  it  is  slightly  hea^^ier 
than  water,  and  sinks  in  that  fluid.    The  weight  of  the  lung  is  and  weight 
influenced  greatly  by  the  quantity  of  foreign  material  contained  in  °     ^  ^"** 
its  texture  ;  ordinarily  it  ranges  from  eighteen  to  twenty  one  ounces, 
and  the  right  lung  is  about  two  ounces  heavier  than  the  left.     In 
the  male  the  lungs  are  larger,  and  slightly  heavier  tlian  in  the 
female. 

Dissection,  By  tracing  the  large  branches  of  the  bronchi,  and  the  Follow 
blood-vessels  and  nerves  into  the  lung,  the  mode  of  branching  of  the  vSaSa  into 
air  tube  will  be  apparent ;  and  by  inflating  a  part  of  the  limg,  the  ^e  lung, 
cellular  structure  may  be  seen.    But  the  arrangement  of  the  small 
air  cells   about  their   tube,  and    the   disposition   of   the  different 
vessels,  cannot  be  ascertained  without  fine  injections  and  a  micro- 
scope. 

Structure  of  the  Lung.  The  spongy  pulmonary  tissue  consists  Sj^^\°®°'*_ 
of  minute  recesses  or  cells,  in  which  the  smallest  branches  of  the  of  the  lung. 
air  tube  terminate  ;  and  the  mass  of  the  lung  is  formed  by  the 
collection  of  those  cells  into  small  groups  or  lobules,  and  by  the 
aggregation  of  the  lobules  into  larger  masses  or  lobes.  Each  lobule 
is  distinct  from  its  fellows,  and  is  furnished  with  its  air  tube  and 
nerves,  and  witli  its  set  of  vessels  concerned  in  the  fimction  and 
nutrition. 

The  portions  of  tlie  lung  are  united  by  a  serous  covering,  pro-  Covering 
longed  continuously  over  the  surface  ;  and  by  a  subserous  layer  of  uyera.      ^ 
areolar  tissue  which  penetrates  into  the  interior,  subdividing  it  into 
pieces.    These  several  parts  are  examined  more  in  detail  below. 

Serous  and  subserous  coverings.  The  casing  derived  from  the  pleura  Serous 
is  thin  and  transparent,  and  forms  an  entire  capsule  for  the  lung,  ^^^^"^ 
except  at  the  root  where  the  vessels  enter.    The  subserous  areolar 
layer  contains  fibres  of  elastic  tissue,  and  not  only  covers  the  sur-  «jd  areolar 
face,  but  extends  inwards,  establishing  the  division  of  the  mass  into 
lobules  :  where  it  separates  the  lobules  it  is  named  interlobular 
tissue,  and  is  free  from  fat. 

Bronchial  branches  in  the  lung.  When  a  bronchus  is  followed  into  Sf*?*^^®"^ 
the  pulmonary  structure  it  is  found  to  divide  generally  in  a  binary  in  the  lung, 
order,  and  to  diminish  in  size  at  each  subdivision,  until  one  terminal 
offset  appertains  to  a  lobule.    In  the  lobule  the  tube  has  a  diameter  till  they  end 
of  -5^  to  ■^\j  of  an  inch.    When  this  last  degree  of  diminution  is  ^  *'*"*• 
reached,  the  tube  gives  origin  to  the  air  cells. 

The  larger  bronchial  branches  have  the  same  composition  as  the  P?I^*^® 
trachea,  but  they  are  round  in  the  lung,  instead  of  being  semi-  in  form. 
elliptical  as  in  the  trachea.    The  smallest  branches  want  some  of 
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the  elements  found  in  the  larger  bronchi  ;  and  those  from  which 
the  cells  spring  are  irregular  in  shape,  appearing  to  be  spaces 
amongst  the  cells  rather  than  tubes  with  continuous  walls. 

Changes  in  the  bronchi.  The  modifications  of  the  component  parts 
of  the  bronchi  are  the  following  : — The  pieces  of  cartilage  are  broken 
up  in  the  smaller  bronchial  tubes,  and  are  scattered  over  the  wall 
as  irregular  fragments.  Becoming  thinner  and  smaller  as  the  sub- 
division of  the  air  tube  proceeds,  they  at  last  disappear,  and  are 
absent  from  the  terminal  branches.  The  fibrous  and  elastic  Mes^e^ 
of  the  broncliial  tubes  are  continued  to  the  air  cells,  but  in  the 
small  cell-bearing  branches,  the  bundles  of  elastic  tissue  are  dif- 
fused, and,  much  diminished  in  strength,  blend  with  the  fibrous  or 
areolar  tissue  to  form  the  wall.  The  muscular  fibres  are  spread 
over  the  inner  surface  of  the  smaller  bronchi,  where  they  have  an 
annular  arrangement ;  they  extend  beyond  the  limit  of  the  pieces 
of  cartilage,  but  they  cease  where  the  cells  begin.  The  mucous 
membrane  becomes  thinner  as  it  extends  onwards,  and  is  finally 
continued  to  the  cells,  where  it  is  transparent.  Its  epithelium  is 
columnar  and  ciliated  in  the  broncliial  tubes,  but  is  changed  to 
laminar  in  the  air  cells. 

Lobules  and  lobes.  A  lobule  is  a  cluster  of  air  cells  around  a 
terminal  branch  of  the  air  tube.  Varying  in  size  and  shape,  each 
lobule  is  invested  by  areolar  tissue,  and  possesses  its  own  offset  of 
the  air  tube,  as  well  as  distinct  branches  of  vessels  and  nerves. 
The  lobes  are  produced  by  the  aggregation  of  the  lobules. 

The  air  cells  are  the  little  recesses  or  dilatations  connected  with 
the  smallest  branches  of  the  air  tube.  They  are  polyhedral  in  form, 
except  on  the  surface  of  the  lung,  and  are  distinct  one  from  another, 
save  through  the  channel  of  the  air  passage.  The  cells  are  clustered 
in  groups  around  the  terminal  pieces  of  the  air  tube,  with  which 
they  communicate  by  large  orifices  ;  they  are  about  -j-J^  of  an  inch 
across,  but  they  are  larger  on  the  surface  and  at  the  edges  than 
deep  in  the  lung.  The  cell  wall  is  formed  by  areolar  and  elastic 
tissue,  and  is  lined  by  a  transparent  mucous  membrane  possessing 
laminar  epithelium.  Beneath  the  mucous  lining  is  a  network  of 
capillaries  of  the  pulmonary  vessels. 

Vessels  of  the  Lung.  Two  sets  of  vessels  are  furnished  to  the 
lung,  one  being  concerned  in  its  function,  the  otlier  in  the  nutrition. 
The  vessels  conveying  blood  to  the  lung  to  be  aerated,  and  carrying 
that  fluid  away  after  it  has  been  subjected  to  the  respiratory  process, 
are  named  pulmonary.  The  vessels  connected  with  the  nutrition 
of  the  texture  are  called  bronchial. 

The  pulmonary  artery  divides  hke  the  bronchus,  which  it  accom- 
panies to  the  lobule.  At  the  lobule  the  arterial  branch  is  minutely 
subdivided,  and  its  ramifications  enter  the  interlobular  fissure  to 
end  in  the  cell  wall  in  the  following  way : — Over  the  bottom  of 
the  cell  they  form  a  very  fine  capillary  network,  but  around  the 
opening  they  give  rise  to  a  circular  vessel ;  and  the  circles  of  several 
cells  communicate  with  each  other. 

The  pulmonary  veins  begin  in  the  vascular  network  before  men- 


AORTA   AND    BRANCHES.  361 

tioned.  The  twigs  issuing  from  the  several  lobules  are  destitute  of 
▼alves,  and  are  united  in  larger  tubes  which  course  to  the  root  of 
the  lung.  Although  the  small  lobular  branches  of  the  arteries 
remain  separate  from  one  another,  the  corresponding  veins  anasto- 
mose together. 

The  bronchial  arteries  enter  the  lung  on  the  air  tube,  and  supply  Bronchial 
deep  branches  to  it  and  the  contiguous  glands,  to  the  large  blood-  *"*'y* 
Teasels,  and  to  the  interlobular  areolar  tissue  of  the  lung.     On  the 
nnallest  air  tubes  minute  branches  anastomose  with  offsets  of  the 
pulmonary  arteries. 

Superficial  tortuous  offeets  of  the  artery  ramify  beneath  the  pleura,  Superficial 
forming  a  capillary  network.  °  "* 

The  broTickial  vein  begins  by  twigs  corresponding  with  the  super-  Bronchial 
ficial  and  deep  branches  of  the  artery.     Leaving  the  lung  at  the  root,  ^®^' 
the  vein  ends  differently  on  opposite  sides  of  the  body  (p.  3G2). 

Nerves  and  If/mphatics.    The  lung  receives  nerves  from  the  vagus  pulmonary 
and  the  sympathetic  ;  and  the  offsets  follow  the  branches  of  the  air  °«^ea. 
tube,  but  their  ending  is  uncertain.     Remak  describes  small  ganglia  Lymphatics. 
on  the  sj'mpathetic  filaments.     The  lymphatics  of  the  lung  are  both 
superficial  and  deep,  and  enter  the  bronchial  glands  at  the  root  of 
the  lung. 

PARTS  ON   THE   SPINE  AND  THE  SYMPATHETIC  CORD. 

In  front  of  the  spinal  column  are  the  objects  in  the  interpleural 
space  of  the  posterior  half  of  the  mediastinum,  viz.  the  aorta, 
azygos  veins,  thoracic  duct,  oesophagus,  and  splanchnic  ner\'es. 

Dissection.    The  thoracic  duct  should  be  found  first  near  the  dia-  Diasection 
pbragm  by  removing  the  pleura  ;  there  it  is  about  as  large  as  a  Juct^'**'^ 
crow  quill,  and  rests  against  the  right  side  of  the  aorta  :  this  slender 
vessel  may  be  injected  with  tallow. 

The  areolar  tissue  and  the  pleura  are  to  be  cleared  away  from  the  of  other 
different  things  before  mentioned  ;  and   the  azygos  or  intercostal  ®^«<^ 
veins,  one  on  the  right  and  two  on  the  left  of  the  aorta,  should  be 
dissected.    Next  follow  the  thoracic  duct  upwards  beneath  the  arch 
of  the  aorta,  and  along  the  oesophagus  beneath  the  pleura,  till  it 
leaves  the  upper  aperture  of  the  thorax. 

After  raising  the  pleura  from  the  inner  surface  of  the  chest,  "^i*jjj"y™' 
the  gangliated  cord  of  the  sympathetic  nerve  will  be  seen  lying 
over  the  heads  of  the  ribs.  Branches  are  to  be  followed  outwards 
£rom  the  ganglia  to  the  intercostal  nerves ;  and  others  inwards 
over  the  bodies  of  the  vertebra?, — the  lowest  and  largest  of  these 
forming  the  three  trunks  of  the  splanclmic  nerves. 

The  DESCENDING  THORACIC  AORTA  is  the  part  of  the  great  systemic  Thoracic 
vessel  above  the  diaphragm.     Its  extent  is  from  the  lower  border  ***     * 
of  the  fifth  dorsal  vertebra  (the  left  side),  where  the  arch  ceases,  ^      ' 
to  the  front  of  the  last  dorsal  vertebra. 

Contained  in  the  interpleural  space  in  front  of  the  spine,  the  couxm  ; 
vessel  is  rather  curved,  lying  at  its  upper  end  on  the  left,  but  below 
on  the  front  of  the  spinal  column.    Beneath  it  are  the  vertebrae  and 
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and  connec-  the  smaller  azygos  veins.    In  front  of  the  vessel  is  the  root  of  the 
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out by  the  pleura  ;  and  on  its  right  side  are  the  oesophagus  and  the 
thoracic  duct,  though  near  the  diaphragm  the  gullet  is  placed  over 
the  aorta. 

The  branches  of  the  vessel  are  distributed  to  the  surrounding 
parts,  and  are  named  from  their  destination  bronchial,  pericardial, 
oesophageal,  mediastinal,  and  intercostal. 

a.  The  bronchial  arteries  supply  the  structure  of  the  lungs,  and 
adhere  to  the  posterior  part  of  the  bronchial  tubes,  on  which  they 
ramify  (p.  361)  ;  they  give  some  twigs  to  the  bronchial  glands  and 
the  oesophagus. 

For  the  left  lung  there  are  two  arteries  (superior  and  inferior), 
which  arise  from  the  front  of  the  aorta  at  a  short  distance  from 
each  other. 

The  artery  of  the  right  lung  arises  in  common  with  one  of  the 
left  bronchial  arteries  (superior),  or  from  the  first  intercostal  artery 
of  the  right  side. 

Bronchial  veins.  A  vein  issues  from  the  root  of  each  lung,  and 
ends  in  the  following  manner  : — the  right  joins  the  larger  azygos  vein ; 
and  the  left  ends  in  the  superior  intercostal  vein  of  its  own  side. 

b.  The  pericardial  branches  are  some  irregular  twigs,  which  are 
furnished  to  the  posterior  part  of  the  cardiac  bag. 

c.  Oesophageal  branches  arise  at  inconstant  points  of  the  aorta,  and 
are  four  or  five  in  number.  Ramifying  in  the  gullet,  the  vessels 
anastomose  with  one  another ;  above,  they  communicate  with 
branches  of  the  inferior  thyroid  artery  near  the  pharynx  ;  and  below, 
with  twigs  of  the  coronary  artery  of  the  stomach. 

d.  Small  mediastinal  branches  (posterior)  supply  the  areolar  tissue 
and  the  glands  in  the  interpleural  space. 

e.  The  intercostal  arteries  are  ten  on  each  side  ;  nine  are  furnished 
to  the  same  number  of  lower  intercostal  spaces,  whilst  the  last  lies 
below  the  twelfth  rib  :  to  the  upper  two  spaces  branches  are  sup- 
plied from  the  intercostal  artery  of  the  subclavian  trunk. 

These  small  vessels  arise  from  the  posterior  part  of  the  aorta, 
and  run  outwards  on  the  bodies  of  the  vertebrae,  beneath  the  cord 
of  the  sympathetic  nerve,  to  the  intercostal  spaces,  where  each 
divides  into  an  anterior  and  a  posterior  branch.  In  this  course  the 
upper  arteries  have  a  somewhat  oblique  direction  ;  and  as  the  aorta 
lies  on  the  left  of  the  spine  the  right  vessels  are  the  longest :  the 
right  run  also  beneath  the  oesophagus,  the  thoracic  duct,  and  the 
large  azygos  vein.  Many  t^ngs  are  supplied  to  the  bodies  of  the 
vertebrne. 

In  the  spaces  bounded  by  the  true  ribs,  the  anterior  branchy  the 
larger  of  the  two,  continues  onwards  between  the  muscular  strata 
nearly  to  the  anterior  third  of  the  intercostal  space,  where  it  ends 
in  two  pieces,  which  anastomose  with  the  intercostal  arteries  of  the 
internal  mammary  (p.  253).  At  first  the  artery  lies  in  the  middle 
of  the  intercostal  space,  beneath  the  pleura  and  a  fascia  from  the 
internal  intercostal  muscle,  and  resting  on  the  external  intercostal 
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layer  ;  but  near  the  angle  of  the  rib  it  ascends  to  the  upper  boundary. 
Accompanying  the  artery  are  the  intercostal  vein  and  nerve, — the  with  vein 
vein  being  commonly  above,  and  the  nerve  below  it ;  but  in  the  ^^  ^^^^' 
upper  spaces  the  nerve  is,  at  first,  liigher  than  the  artery. 

Below  the  true  ribs  the  vessels  are  contained  partly  in  the  thoracic  Anterior 
and  partly  in  the  abdominal  wall.    Behind  they  have  the  same  iJJSeJ^ "' 
course  and  connections  as  the  higher  intercostals  ;  but  in  the  wall  enters  wall 
of  the  abdomen  they  he  between  the  two  deep  muscles  ;  they  will  "^  abdomen. 
be  noticed  hereafter  (p.  453). 

Breaiches  are  furnished  to  the  intercostal  and  abdominal  muscles,     wta. 
and  to  the  ribs.    About  the  centre  (from  front  to  back)  of  the  inter- 
costal space  a  superficial  twig  arises,  which  accompanies  the  cuta- 
neous nerve. 

The  highest  artery  of  the  aortic  set  of  intercostals  anastomoses  Anasto- 
with  the  superior  intercostal  branch  of  the  subclavian  artery  ;  and 
the  lowest  (below  the  last  rib)  enters  tlie  abdominal  wall,  and 
anastomoses  with  the  lumbar  arteries  (p.  544). 

The  posterior  branch  turns  backwards  between  a  vertebra  and  an  Posterior 
ascending  costo-transverse  ligament,  and  is  distributed  in  the  Back  tums  to 
(p.  397).     As  it  passes  by  the  inter\Trtebral  foramen  it  furnishes  a  ^'^  ^*^^- 
small  spinal  branch  to  the  vertebrad  and  the  spinal  cord.     (See 
Vessels  of  the  Spinal  Cord.) 

The  intercostal  vein  resembles  closely  the  artery  in  its  course  and  intercostal 
branching.   Near  the  head  of  the  rib  it  receives  a  contributing  dorsal 
branch,  and  then  joins  an  azygos  vein. 

The  superior  intercostal  artery  of  the  subclavian  trunk  (p.  71)  ^^^^'[ai 
descends  over  the  neck  of  the  first  rib,  external  to  the  ganglion  of 
the  sympathetic,  and  supphes  a  branch  to  the  first  intercostal  space  :  «^PPli«»  ^^^ 
continuing  to  the  second  space,  which  it  supplies  in  like  manner,  it  spaces, 
anastomoses  with  the  upper  aortic  branch. 

Its  intercostal  ofitscts  divide  into  an  anterior  and  a  posterior  branch, 
like  the  arteries  from  the  aorta. 

Hie  vein  accompanying  the  artery  opens  into  the  innominate  vein  its  vein 
of  the  same  side.    The  left  superior  intercostal  vein  (fig.  105,  i),  on  the  right 
formed  by  branches  from  the  two  or  three  highest  spaces,  is  joined  JJJ^eJ®^ 
by  the  left  bronchial  vein,  and  ends  in  the  left  innominate  vein, 
after  crossing  the  arch  of  the  aorta. 

The  INTERCOSTAL  or  AZYGOS  VEINS  are  two  in  number  on  the  left  Three 
side  and  one  on  the  right,  and  receive  branches  corresponding  with  veins. 
the  offsets  furnished  by  the  thoracic  aorta. 

The  right  or  larger  azygos  (fig.  106, ')  begins  in  the  lumbar  veins  Large 
on  the  right  side  of  the  spine  ;  and  its  origin  is  described  with  the  righi?Bide  of 
vessels  of  the  abdomen.     It  enters  the  thorax  through  the  aortic  *P"*«« 
opening  of  the  diaphragm,  and  ascends  on  the  right  side  of  the 
thoracic  duct,  over  the  intercostal  arteries  and  the  bodies  of  the 
vertebrae.     Opposite  the  fourth  intercostal  space  the  vein  arches 
forwards  above  the  root  of  the  right  lung,  and  enters  the  superior     , .  . 
cava  as  this  vessel  pierces  the  pericardium.    Its  valves  are  very  in-  superior 
complete,  so  that  blood  may  flow  either  way  ;  and  the  intraspinal  ^^^ 
and  intercostal  veins  may  be  injected  through  it 
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Branches.  In  this  vein  are  collected  the  intercostals  of  the  right 
side  below  the  upper  two  spaces  ;  some  of  the  intercostals  of  the 
left  side  of  the  thorax,  through  the  left  azygos  veins ;  and  some 
small  oesophageal,  mediastinal,  and  vertebral  veins,  with  the  right 
bronchial  vein. 

By  means  of  the  right  azygos  vein  the  inferior  communicates 
with  the  superior  cava,  so  that  blood  may  reach  the  heart  from  the 
lower  half  of  the  body,  if  the  inferior  cava  should  be  obstructed  ; 
or  the  opposite,  if  the  upper  cava  is  impervious. 

The  left  lower  azygos  vein  (fig.  106,  *)  begins  in  the  abdomen  in 
the  lumbar  veins  of  the  left  side  of  the  vertebral  column.  Entering 
the  thorax  along  with  the  aorta,  or  through  the  eras  of  the  dia- 
phragm, the  vein  ascends  on  the  left  of  the  aorta  as  high  as  the 
seventh  or  eighth  dorsal  vertebra,  where  it  crosses  beneath  that 
vessel  and  the  thoracic  duct  to  end  in  the  right  azygos.  It  receives 
the  four  or  five  lower  intercostal  veins  of  the  left  side,  and  some 
oesophageal  and  mediastinal  branches. 

The  left  upper  azygos  vein  (fig.  106,  *)  is  formed  by  offsets  from 
the  spaces  between  the  superior  intercostal  and  the  preceding.  Re- 
ceiving three  or  four  branches,  the  trunk  either  joins  the  lower 
azygos  of  its  own  side,  or  crosses  the  spine  to  open  into  the  right 
vein. 

The  (ESOPHAGUS  or  gullet  is  a  hollow  muscular  tube,  which  extends 
from  the  pharynx  to  the  stomach  :  the  cervical  portion  has  been 
described  at  p.  120,  and  the  thoracic  part  is  now  to  be  examined. 

Appearing  in  the  thorax  rather  to  the  left  of  the  middle  line,  the 
gullet  is  directed  beneath  the  arch  of  the  aorta,  and  reaches  the 
middle  of  the  spine  about  the  fifth  dorsal  vertebra.  From  that 
spot  it  is  continued  through  the  interpleural  space  on  the  right  of  the 
aorta,  till  near  the  diaphragm,  where  it  takes  a  position  over  the 
aorta,  to  gain  the  oesophageal  opening  of  that  muscle. 

As  far  as  the  aortic  arch  the  oesophagus  lies  beneath  the  trachea, 
though  it  is  inclined  somewhat  to  the  left  of  the  air  tube ;  beyond 
the  arch  it  is  crossed  by  the  left  bronchus,  and  is  concealed  by  the 
pericardium  as  far  as  the  diaphragm.  At  the  upper  part  of  the 
thorax  the  gullet  rests  on  the  longus  colli  muscle  and  the  vertebrsB  ; 
but  below  the  arch  of  the  aorta  it  is  separated  froln  the  spine  by 
the  intercostal  vessels,  and  the  aorta.  Laterally  it  touches  the  left 
pleura  above  the  arch,  and  both  pleurae  below,  but  more  of  the  right 
than  the  left.  Below  the  bronchus  the  pneumo-gastric  nerves  sur- 
round the  oesophagus  with  their  branches  ;  and  above  the  same  spot 
the  thoracic  duct  is  in  contact  with  it  on  the  left. 

Structure,  If  a  piece  of  the  gullet  be  removed  and  distended 
with  tow,  it  will  be  easy  to  show  a  muscular,  fibrous,  and  mucous 
coat,  one  within  another. 

The  muscular  coat  is  thick  and  strong,  and  possesses  two  layers 
of  fibres,  of  which  the  external  is  longitudinal,  and  the  internal 
circular  in  direction,  hke  the  muscular  tunic  of  the  other  parts  of 
the  alimentary  tube.  In  the  upper  third  of  the  oesophagus  the 
fibres  are  red,  but  below  that  spot  the  colour  becomes  paler. 
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The  exienuU  layer  is  formed  of  parallel  longitudinal  fibres^  which  external 
fonn  an  entire  covering,  and  end  below  on  the  stomach.    The  fibres  Joj«*tudl- 
begin  opposite  the  cricoid  cartilage  (p.  132)  ;  and  at  intervals  vary- 
ing from  half  an  inch  to  an  inch  and  a  half,  they  are  connected 
with  tendinous  points  (^jj  to  -j)^  of  an  inch  long)  like  the  fibres  of 
the  rectus  abdominis  muscle. 

The  internal  layer  of  circular  fibres  is  continuous  above  with  the  and  Internal 
fibres  of  the  pharynx  ;  they  are  more  oblique  at  the  middle  than  at  SbSS*^ 
^ther  end  of  the  oesophagus. 

The  fibrous  layer  is  situate  between  the  muscular  and  mucous  Fibrous 
coftts,  and  attaches  the  one  to  the  other  loosely.  ^y®^* 

The  mucous  coat  will  be  seen  on  cutting  open  the  tube  :  it  is  Mucoua 
reddish  in  colour  above  but  pale  below,  and  is  very  loosely  con-  ^^*^^ 
nected  with  the  muscular  coat,  so  that  it  is  thrown  into  longitudinal 
folds  when  the  oesophagus  is  contracted.     Lining  the  interior  is  a 
thick  layer  of  scaly  epithelium  ;  and  the  surface  is  studded  with  Epithelinm 
minute  papUl^.  "^^  ^^^^ 

Some  compound  glands  (oesophageal)  are  scattered  along  the  tube  :  Some 
at  the  lower  end  of  the  gullet  they  are  most  numerous,  and  form  a  ^ 
ring  (cardiac)  close  to  the  stomach. 

Lymphatics  of  the  Thorax.    In  the  thorax  are  lymphatic  vessels  Lymphatics 
of  the  wall  and  the  viscera,  which  enter  collections  of  glands,  and  th^uc 
end  in  one  or  other  of  the  lymphatic  ducts.     Besides  these,  the 
large  thoracic  duct  traverses  the  thorax  in  its  course  from  the 
abdomen  to  the  neck. 

Lymphatic  glands.    Along  the  course  of  the  internal  mammary  Sternal 
artery  lies  a  chain  of  sternal  or  mediastinal  glands,  which  receive  ^ 
lymphatics  from  the  front  of  the  chest,  the  thymus  body,  the  peri- 
ctrdium,  and  the  upper  surfaces  of  the  diaphragm  and  Uver. 

On  each  side  of  the  spine,  near  the  heads  of  the  ribs,  as  well  as  intercostal. 
between  the  intercostal  muscles,  is  placed  a  group  of  intercostal 
glands  for  the  reception  of  the  lymphatics  of  tlie  posterior  wall  of 
the  thorax. 

Numerous  bronchial  glands  are  situate  at  the  division  and  along  Bronchial 
the  side  of  the  trachea,  through  which  the  lymphatics  of  the  lung 
pass ;  and  beneath  the  arch  of  the  aorta  are  a  few  cardiac  glands,  and  cardiac. 
to  which  the  lymphatics  of  the  heart  are  directed. 

Along  the  side  of  the  aorta  and  oesophagus  is  a  chain  of  asophor  CEsophageaL 
geal  glands,  which  are  joined  by  the  lymphatics  of  the  oesophagus, 
and  communicate  with  those  of  the  lungs. 

The  thoracic  duct  (fig.  106,  *)  is  tlie  main  channel  by  which  the  Thoracic 
lymphatic  and  lacteal  fluid  of  the  lower  half  of  the  body,  and  of 
the  left  side  of  the  upper  half  of  the  body,  is  conveyed  into  the 
blood.    The  duct  begins  in  the  abdomen  in  an  enlargement  (chyli  begins  in 
receptaculum,  p.  540),  and  ends  in  the  left  subclavian  vein  of  the  merumd" 
neck.     It  is  about  eighteen  inches  in  length,  and  is  contained  in  c°ds  in 
the  thorax,  except  at  its  origin  and  termination.     It  has  the  imder* 
mentioned  connections  : — 

Entering  the  cavity  on  the  right  of  the  aorta  and  through  the  Connec- 
same  opening,  the  duct  ascends  on  the  right  side  of  that  vessel,  ^^°  *^ 
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OB  high  OB  the  arch.  Opposite  the  fifth  dorsal  vertebra  it  passes 
beneath  the  aortic  arch,  and  is  applied  to  the  left  aide  of  the 
(esophagus,  on  which  it  is  conduct«d  to  the  neck  under  the  left 
Bubclavian  artety.  At  the  lower  part  of  the  neck  the  duct  arches 
outwards,  as  before  described  (p.  117),  to 
open  iiito  the  left  subclavian  vein. 

In  this  course   the  tube  is  oftentimes 

divided  in  two,  which  unite  again  ;  or  its 

diviffionB  may  even  form  a  plexus.     Near 

.  1  ll^^i^HLaj^Ws,     '**  tennination  it  is  frequently  branched. 

Vjj|l|^jM^^Bo^^gt     It  is  provided  with  valves  at  intervals,  like 

^SwK-^SQIb^U        ■>  v^iK  ;  and  these  arc  in  greatest  number 

at  the  upper  part. 

Branches.  In  the  thorax  the  duct  re- 
ceives the  lymphatics  of  the  left  half  of 
the  cavity,  viz.,  from  the  sternal  and  inter- 
costal glands  ;  also  the  lymphatics  of  the 
left  lung,  the  left  aide  of  the  heart,  and 
the  trachea  and  ccsophaguB. 

The  right  lymphatic  duct  (fig.  27)  re- 
ceives largo  branches  from  the  viscera  of 
the  thorax.  It  is  a  short  trunk,  about  half 
an  inch  in  length,  and  opens  into  the  angle 
of  union  of  the  subclavian  and  jugular 
veins  of  the  same  side  (p.  71)  :  itH  open- 
ing is  guarded  by  valves. 

Branchet.  Into  this  trunk  the  lymphatics 
of  the  right  upper  limb,  and  right  side  of 
the  head  and  neck  pour  their  contents.  In 
addition,  the  lymphatics  of  the  right  side 
of  the  chest,  right  lung  and  right  half  of 
the  heart,  and  some  from  the  right  lobe 
of  the  liver,  after  passing  through  their 
respective  glands,  unite  into  a  few  large 
trunks,  which  ascend  beneath  the  innomi- 
nate vein  to  reach  the  duct  in  the  neck. 
Structure  nf  the  duett.  The  wall  of  the  lube  lesemblea  that  of  the 
blood-vessels  in  structure  (p.  118). 

Cord  of  the  Sympathetic  Nebve.  The  thoracic  part  of  the  gong- 
liated  cord  of  the  sympathetic  nerve  is  covered  by  the  pleura,  and 
is  placed  over  the  heads  of  the  ribs,  and  the  intercostal  vessels. 
The  ganglia  on  it  are  usually  twelve,  one  being  opposite  each  dorsal 
nerve,  but  this  number  varies  much.  The  upper  ganglion  is  the 
largest ;  and  the  last  two  are  rather  anterior  to  the  line  of  the 


*  View  of  the  thoradc  dnct,  and  the  intercoBtal  reins.  1.  Thoracic  duct. 
2.  Ending  of  the  duct  in  the  left  aubclaTian  reiu,  3.  lArge  or  rfglit  ujgoa 
vein.  i.  Left  lower  azjgos  or  intercostai  vein.  S.  Left  upper  &zjgoa  or 
iutercosUL  6.  Veos  cava  superior.  7.  Left  iuteroal  jugular  veis,  cut 
through. 
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others,  bnng  utuate  on  the  ude  of  the  bodies  of  the  corresponding 

Tertebra. 

Each  gnnglion  fumishcB  external  brandies  to  communicate  with  BtMoh™ 

the  epinal  nerves,  and  internal  for  the  supply  of  tlie  viscera. 

Ectemal  or  conateting  hranchta  (fig.  107).     Two  offsets  pass  out-  **'W' 

wards  from  each  ganglion  u«rvu 

to  join  a  spinal  nerve  (in-  Fig-  ll*7.* 

terco0tal).  Inthcbronclies 

of    communication    lioth 

■pinal    and     sympathetic 

nerve  fibrila  are  combined) 

batons  (A)  eoiiaii^tsalmoHt 

entirely  of  apiaal,  and  the 

other  (0  nearly  altogether 

«{     sympathetic     nerve 

fibres. 

The  internal  or  tUceral 
branehet  differ  in  size 
and  distribution,  acconling 
as  they  are  derived  from 

the   npper  or  lower  sis 
ganglia. 

The  offsets  of  the  vpper 
mx  are  very  small,  and  arc 
distributed  to  the  aorta, 
and  the  vertebrre  with  the 
figaioents.  Air.  Swan  de- 
scribes a  plexus  in  &ont  of 
the  spine,  from  the  union 
of  the  branches  of  ojipo- 

site  eidea.     B'rom  the  third  and  fourth  ganglia  offsets 
posterior  pulmonary  plexua. 

The  branclica  of  the  Imcfr  >!x  are   larger  and  much  whiter  than  lowenli 
the  others,  and  are  united  to  form  visceral  or  splanchnic  nervea  of  t^^' "' 
the  abdomen  ;  these  are  tlirce  in  number  (targe,  small,  and  small- 
est,) and  pierce  tlie  diaphragm  to    end   in   the  solar  and  renal 
pleiuseB. 

Tho  great  uplanchnic  nen^e  ia  a  large  white  cord,  which  receives  fPT*'  . 
roots  apparently  from  only  four  or  five  ganglia  (si itli  to  the  tenth), 
bnt  its  fibres  may  be  traced  upwards  on  the  knottt-d  cord  as  high 
as  the  third  ganglion.    Descending  on  the  l>odics  of  the  vertebra;,  ^^ 
it  pierces  the  fibres  of  the  crus  of  the  diaphragm,  and  ends 
semilunar  ganglion   of  the   abdomen.      At  the  lower  part  of  the 
thorax  tho  nerve  may  preHcnt  a  ganglion. 

*  Scheme  to  iUoxtrate  the  connection  between  the  spinal  and  sjmintlietic 
nema.  (Todd  and  Bowman.)  n.  PoDtcrior  root  of  a  spinal  nerve,  with  a 
aaoglion,  c.  b.  Anterior  root.  d.  Poalirior  primarj'  brunch.  <.  Anterior 
primar;  branch  of  the  spinal  nen-e.  /.  KnotleiJ  eord  of  the  synijiathelic. 
ff.  Oauglis  on  the  cord,  h.  White  offset  from  the  spinal  to  the  synipatheUe 
acrre.     t.  Qitj  o3set  from  the  ajtopathetic  to  the  ipuial  nerve. 
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The  small  splanchnic  nerve  begins  in  the  tenth  and  eleventh 
ganglia,  or  in  the  intervening  cord.  It  is  transmitted  inferiorly 
through  the  cms  of  the  diaphragm,  and  enters  the  part  of  the  solar 
plexus  by  the  side  of  the  coeliac  artery. 

The  smallest  splanchnic  nerve  springs  from  the  last  ganglion, 
and  accompanies  the  other  nerves  through  the  diaphragm  :  in  the 
abdomen  it  ends  in  the  renal  plexus.  This  nerve  may  be  absent, 
and  its  place  may  be  taken  by  an  offset  of  the  preceding. 
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PARIETES  OF   THE  THORAX. 

Between  the  ribs  are  lodged  the  two  layers  of  intercostal  muscles, 
with  the  intervening  nerves  and  arteries  ;  and  inside  the  ribs  lies  a 
thin  fleshy  layer  behind, — the  infracostals.  At  the  base  of  the  thorax 
is  the  diaphragm. 

The  INFRACOSTAL  MUSCLES  orc  Small  slips  of  fleshy  fibres,  which 
are  situate  on  the  inner  surface  of  the  ribs,  where  the  internal  inter- 
costals  cease.  Apparently  part  of  the  inner  intercostals,  they  arise 
from  the  inner  surface  of  one  rib,  and  are  attached  to  the  like 
surface  of  the  rib  next  succeeding. 

They  are  uncertain  in  number,  but  there  may  be  ten  :  tliey  are 
smaller  above  than  below,  and  the  upper  and  lower  may  pass  over 
more  than  one  space. 

Action.  These  thin  muscles  approach  the  ribs  to  one  another, 
diminishing  the  size  of  the  thoracic  canity,  and  act  thus  as  expiratory 
muscles. 

Intercoctal  Muscles.  The  anterior  part  of  the  muscles  has  been 
described  (p.  251) ;  and  the  posterior  part  may  be  now  examined 
from  the  inner  side. 

The  inner  muscle  begins  at  the  sternum,  and  reaches  backwards 
to  the  angle  of  the  ribs  in  the  middle  spaces,  but,  higher  and  lower, 
the  muscular  fibres  approach  nearer  the  spine.  "Where  the  fibres 
cease,  a  thin  fascia  is  continued  backwards  over  the  outer  muscle. 
The  inner  surface  is  lined  by  the  pleura,  and  the  opposite  surface 
is  in  contact  with  the  intercostal  nerve  and  vessels. 

External  muscle.  When  the  fascia  and  the  infracostal  muscles 
have  been  removed,  the  external  intercostal  will  be  seen  between 
the  posterior  border  of  the  internal  muscle  and  the  spine.  Its  fibres 
cross  those  of  the  inner  intercostal  layer.  Whilst  this  muscle  ex- 
tends backwards  to  the  tubercle  of  the  rib,  it  does  not  generally 
reach  farther  forwards  than  the  rib  cartilages,  as  before  said 
(p.  251). 

Action.  The  use  of  the  intercostal  muscles  in  respiration  is  given 
in  p.  252. 

Dissection.  In  a  few  spaces  the  internal  intercostal  muscle  may 
be  cut  through,  and  the  intercostal  nerve  and  artery  traced  out- 
wards. 

The  INTERCOSTAL  NERVES  are  the  anterior  primary  branches  of  the 
dorsal  nerves.  Twelve  in  number,  they  occupy  the  intercostal  spaces, 
without  conmiimicating  in  a  plexus ;  and  the  last  is  placed  below 
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the  twelfth  rih.    The  upper  six  lie  between  the  ribs,  and  are  confined  upper  liz 
to  the  wall  of  the  thorax  ;  whilst  the  lower  six  are  prolonged  into  *^  *° 
the  abdominal  wall,  where  the  ribs  cease  in  front. 

Upper  six.  At  first  the  ncr^^es  lie  between  the  pleura  and  sub-  Connec- 
jacent  fascia  and  the  external  intercostal  muscle,  with  an  artery  and  m'^J^^s; 
vein ;  but  they  enter  soon  between  tlie  intercostals,  and  extend 
forwards  to  the  middle  line.    Near  the  head  of  the  rib  each  is 
joined  by  filaments  from  the  sympathetic.    In  its  course  each  suppUes  ^tJ».  sympa- 
brunches  to  the  intercostals  and  the  ribs ;  and  cutaneous  offsets  to 
the  surface,  which  are  described  in  the  dissections  of  the  upper  Offseta. 
limb  (p.  238),  and  wall  of  the  abdomen  (p.  438). 

There  are  some  deviations  in  the  first  and  second  nerves  from  the  Exceptions 
arrangement  above  specified.  "^  "    ^°* 

The^«^  nerve  ascends  in  front  of  the  neck  of  the  highest  rib,  ^^nen-e 
and  ends  in  the  brachial  plexus.     Before  it  leaves  the  chest  it  mostly  bra- 
supplies  to  the  first  intercostal  space  a  branch,  which  furnishes  ^^^^  Plexus, 
muscular  offsets,  and  becomes  cutaneous  by  the  side  of  the  sternum. 
There  is  not  any  lateral  cutaneous  offset  from  tliis  branch,  except 
when  the  second  nerve  is  not  as  large  as  usual. 

The  second  nerve  may  extend  a  considerable  way  on  the  wall  of  8eco»»d 

nerve 

the  chest  before  entering  between  the  intercostal  muscles,  and  may 
ascend  even  to  the  first  space.  It  is  remarkable  in  having  a  very 
large  lateral  cutaneous  branch  (p.  238).  In  front  it  ends  Uke  the 
others. 

Upper  surface  of  the  diaphragm,   Tlie  centre  of   the    muscle  is  Fp^'**^" 
tendinous,  and  the  sides  are  fieshy.     In    contact  with  the   upper  diaphragm. 
surface  are  the  lungs  laterally,  and  the  pericardium  in  the  middle : 
the  phrenic  vessels  and  nerves  pierce  this  siu^ace,  external  to  the  Parts 
pericardium.    In  the  diaphragm  are  the  following  apertures  :^-one   ^^'^*"^* 
for  the  oesophagus  and  the  pneumogastric  nerves,  a  second  for  the  in  it 
▼ena  cava,  a  third  for  the  aorta  with  the  thoracic  duct  and  the 
large  vena  azygos,  and  a  fourth  on  each  side  for  the  splanchnic 
nerves.    Beneath  it  the  sympathetic  passes  into  the  abdomen. 

The  arch  of  the  diaphragm  towards  the  thorax  has  been  before  Curve, 
referred  to  (p.  327). 

Directions,   The  dissector  of  the  thorax  now  waits  while  the  ^^J  onhe 
examination  of  the  Back  is  made.    Afterwards  he  is  to  learn  the  Bat-k  Xn  now 
ligaments  of  the  ribs  and  spine  :  a  notice  of  these  will  be  found  in 
the  following  Section. 


Section  II. 

LIGAMENTS  OF  THE  TRUNK. 

The  ligaments  of  the  vertebrae,  ribs,  and  sternum,  are  included  m 
this  Section. 

Articulation  of  the  Ribs.  The  osseous  part  of  each  rib  is  united  a  'jj  .^  ^ 
to  the  spinal  column  on  the  one  side,  and  the  rib  cartilage  on  the  the  verte- 
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other.  Between  it  and  the  spine  are  two  sets  of  lij^aments,  viz., 
one  between  the  head  o£  the  bone  and  the  bodies  of  the  vertebrte  ; 
and  B  eecond  from  the  neck  and  tnbercle  to  the  transverse  pro- 
cesses of  the  vertebm. 

Disteetion.  For  the  parpose  of  examining  the  ligaments  between 
the  rib  and  the  vertebrK,  take  a  piece  of  the  spinal  column  with 
three  or  four  ribs  attached.  After  removing  the  intercostal  and 
other  muscles,  and  the  looee  tissae  from  the  surface  of  the  bones, 
the  student  will  be  able  to  define,  as  below,  the  ligaments  passing 
from  the  head  and  neck  of  the  rib  to  the  bodies  and  transverse 
processes  of  the  vertebrat. 

The  ligaments  attaching  the  costal  cartilage  to  the  rib  and  sternum 
are  to  be  dissected  on  the  part  of  the  thorai  which  was  removed  in 
opening  the  cavity. 

LiaAHENTS  OF  THE  Head  OF  THE  RiB.  Wliere  the  head  of  the  rib 
is  received  into  a  hollow  in  the  bodies  of  two  contiguous  vertebrte, 
the  articulation  is  provided  with 
two  retaining  ligaments — costo- 
vertebral and  interarticular,  with 
two  synovial  sacs. 

The  costovertebral  ligament  (fig, 
108,  '),  named  ttellalt  from  its 
form,  is  composed  of  radiating 
fibres,  and  is  placed  In  front  of  the 
joint.  Attached  by  one  end  to  the 
rib,  it  is  divided  at  the  other  into 
three  sets  of  fibres : — The  upper, 
the  largest,  ascends  to  the  body  of 
the  vertebra  above  tlio  rib  head  ; 
the  lower  descends  to  the  vertebra 
below  the  head ;  and  the  central 
part  is  united  witlk  the  fibro-carti- 
lage  between  the  vertebrte. 

Where  the  rib  is  in  contact  with 
only  one  vertebra,  as  in  the  first, 
eleventh,  and  twelfth,  the  ligament 
has  but  two  sets  of  fibres.  The 
chief  fibres  in  those  three  joints  are 
fixed  into  the  body  of  that  vertebra  which  is  touched  by  the  costal 
head ;  whilst  the  ascending  band  is  attached  to  the  body  of  the 
vertebra  immediately  above.  In  the  first  rib-joint  the  ascending 
band  is  continued  to  the  last  cervical  vertebra. 

The  tn/erar(iciifar  i^men(willbe  seen  when  the  stellate  is  divided. 
It  is  a  short  thin  band  of  fibro-cartilage,  which  is  attached  on  one 
Bide  to  the  ridge  separating  the  articular  surfaces  on  the  head  of 


*  U^menta  of  the  ribs  and  vertebnB  (Bonrgerj).— 1.  Anterior  ligament  of 
the  bodies  of  the  TGrtebra.  2.  lAlcntI  part  of  the  snterior  ligBment  of  tiia 
stone.  3.  IJgament  (st«Us(e)  between  the  vertehm  and  hes^l  of  the  rib.  4. 
M  ligament    6.  Intenpinoos  ligament. 
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the  rib,  and  on  the  otiier  to  the  fibro  cartilage  between  the  vertebraB. 
In  the  joints  of  the  first,  eleventh,  and  twelfth  ribs,  where  the  head 
18  not  in  contact  with  the  intervertebral  substance,  the  ligament  is 
absent. 

Sffnoviai  sacs.  There  are  two  sacs  in  the  articulation,  one  on  each  with 
ade  of  the  interarticular  ligament.    In  the  three  joints  before  men-  2c^^**^ 
tioned  (1st,  11th,  and  12th)  there  is  but  one  sac. 

Movements,  In  the  costo- vertebral  articulation  there  is  a  gliding  Kind  of 
of  the  rib  up  and  down,  and  forwards  and  backwards.    Tlie  move-  movement ; 
ment  of  the  head  is  more  limited  in  the  first  seven  ribs  wliich  are 
fixed  to  the  sternum  than  in  the  others  ;  and  is  greatest  in  the  last  degree. 
two,  in  consequence  of  the  ribs  being  free  anteriorly,  and  not  fixed 
behind  by  a  joint  to  the  transverse  process. 

Dnring  the  increase  and  decrease  of  the  chest  the  body  of  the  Motion  of 
rib  18  rotated  out  and  in,  around  a  line  subtending  the  arc  of  the  '^^^^ody. 
drde  of  which  its  fore  part  is  a  segment.    The  degree  of  motion  is 
greatest  in  the  longest  ribs. 

Ligaments  of  the  Neck  and  Tubercle.  Three  ligaments  (costo-  Ligamenta 
transverse)  pass  from  the  neck  and  tubercle  of  the  rib  to  two  trans-  ^^^  ^ 
vene  processes.     And  there  is  a  83rnovial  sac  between  the  rib  and 
tt8  transverse  process. 

The  anterior  costo-transverse  ligament  (fig.  108,  *)  is  larger  and  anterior 
longer  than  the  others.  It  ascends  from  tlie  upper  edge  of  the  neck  yewe, 
to  the  transverse  process  of  the  upper  of  the  two  vertebra}  with 
which  the  head  articulates  :  it  is  wanting  to  the  first  rib.  Between 
tfaia  ligament  and  the  vertebra  the  posterior  branches  of  the  inter- 
coatal  vessels  and  dorsal  nerve  pass ;  and  externally  it  is  joined 
by  the  fibrous  membrane  between  the  strata  of  the  intercostal 
muscles. 

The  posterior  cosio-transverse  (fig.  116, ')  is  placed  at  the  posterior  P^^'JfJ^L-. 
aspect  of  the  rib.    It  is  a  short  band  of  fibres  between  the  rough  verse, 
part  of  the  tubercle  and  the  tip  of  the  transverse  process  of  the 
lower  of  the  two  vertebrte  touched  by  the  rib  head.    This  band  is 
longest  in  the  lowest  two  ribs. 

The  middle  or  interosseous  costo-transverse  is  placed  horizontally  ™**J.^1^ 
between  the  neck  of  the  rib  and  the  transverse  process  with  which  verse. 
the  tubercle  articulates.    It  will  be  best  seen  by  sawing  horizontally 
through  the  rib  and  the  transverse  process.    Its  fibres  are  mixed 
with  reddish  areolar  tissue. 

In  the  last  two  ribs  the  interosseous  costo-transverse  blends  in  in  the  two 
one  band  with  the  posterior  costo-transverse  ligament.  ^*  "   ' 

Synovial  sac.  If  the  posterior  ligament  is  divided,  a  syrwvialmem-  synovial 
brane  will  be  exposed  in  the  joint  between  the  tubercle  of  the  rib  "^» 
and  the  transverse  process. 

In  the  lowest  pair  of  ribs,  which  do  not  touch   transverse  pro-  ^here 
cesses,  the  synovial  sac  is  absent.  absent. 

Movement.  In  the  motion  of  the  rib,  the  bone  glides  upwards  and  Motion. 

downwards  on  tlie  articular  facet  of  the  transverse  process ;  and 

the  degree  will   be   limited   by  the  surrounding  costo-transverse 

ligaments. 
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Ligaments  of  the  Sternal  Cartilages.  The  cartilages  of  the 
true  ribs  except  the  first  are  united  to  the  sternum  by  a  fibrous 
capsule,  which  covers  a  synovial  membrane  ;  and  externally  they 
aie  joined  to  the  osseous  part  of  the  rib.  The  first  is  generally 
ossified  to  the  sternum ;  and  some  of  the  lower  cartilages  touch 
each  other,  and  are  connected  together  by  fibrous  bands  with  synovial 
membranes. 

In  the  chondrO'Stemal  articulation  (fig.  51,  *),  the  cartilages  are 
received  into  the  depressions  on  the  side  of  the  sternum,  and  are 
fixed  in  their  position  by  a  capsule  of  surrounding  fibres.  In  front 
and  behind  the  capsule  are  thickened  bands,  which  have  been  de- 
scribed as  anterior  and  posterior  ligaments. 

Between  the  cartilage  and  the  bone  is  a  synovial  membrane. 

In  the  joint  of  the  second  cartilage  there  is  an  interarticular 
ligament  (fig.  61,  *),  as  in  the  head  of  the  rib,  which  joins  the 
cartilage  between  the  pieces  of  the  sternum.  A  synovial  sac  exists 
on  each  side  of  the  interarticular  ligament. 

A  separate  band  of  fibres  joins  the  cartilage  of  the  seventh  rib 
to  the  xiphoid  cartilage,  and  is  named  costo-xiphoid  ligament 

Costal  cartilage  with  the  rib.  The  bony  part  of  the  rib  is  hollowed 
to  receive  the  costal  cartilage,  and  the  periosteum  of  the  rib  is  the 
investing  membrane  between  the  two. 

CJostal  Cartilages  to  one  Another.  The  contiguous  surfaces  of 
the  costal  cartilages  from  the  sixth  to  the  ninth  are  flattened,  and 
are  connected  by  ligamentous  fibres ;  each  articulation  is  provided 
with  a  synovial  membrane. 

Movement,  There  is  only  a  limited  gliding  motion  in  the  chondro- 
sternal  and  the  interchondral  articulations.  The  second  rib-cartilage 
joint  is  the  most  moveable. 

Asternal  Cartilages.  The  cartilages  of  the  three  first  false  ribs, 
are  united  only  by  end-bands  of  fibrous  tissue,  and  are  freer  to 
move  than  those  which  are  attached  to  the  sternum.  The  lowest 
two,  which  are  separate  from  one  another,  are  the  least  fixed. 

Articulation  of  the  Sternum  (fig.  61).  As  the  two  pieces  of 
the  bone  are  united  by  cartilage  without  any  synovial  membrane, 
the  kind  of  articulation  is  sometimes  named  synchondrosis.  The 
articulation  is  strengthened  by  anterior  and  posterior  longitudinal 
fibres. 

Movement,  In  articulations  through  the  medium  of  cartilage,  as 
here  and  in  the  pelvis,  there  is  very  little  motion  to  be  perceived, 
even  when  the  osseous  pieces  are  forcibly  pulled  by  the  hands. 

Articulation  of  the  Vertebrje.  The  vertebrae  of  the  spinal 
column  are  united  together  by  two  sets  of  ligaments— one  for  the 
bodies,  and  the  other  for  the  arch  and  processes. 

Along  the  spinal  column  the  hgaments  have  a  general  resem- 
blance, and  one  description  will  suffice  except  for  those  between 
the  first  two  vertebrae  and  the  head,  and  those  of  the  pelvis. 

Dissection,  After  the  articulations  of  the  ribs  have  been  examined, 
the  same  piece  of  the  spinal  colunm  will  serve  for  the  preparation 
of  the  ligaments  of  the  bodies  of  the  vertebrae.    The  anterior  liga- 
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ment  of  the  bodies  will   be  defined  with  very  tittle  trouble,  bjr 
remoTing  the  areolar  tiaaue. 

It  is  Buppoaed  that  the  spinal  canal  haa  been  opened  to  examine 
the  spinal  cord,  and  that  the  poaterior  ligament  of  the  bodies  of  tbe 
Tcrtebne  is  laid  bare  ;  but  if  the  canal  should  not  be  open,  the 
neural  arches  of  the  vertebne  are  to  he  removed  by  sawing  through 
the  pedicles. 

Hie  remaining  ligaments  between  the  neural  arches,  spines,  and 
articDlar  processes  of  the  bones,  may  be  dissected  on  tbe  piece  taken 
Away  in  opening  the  spinal  canal. 

LiOAUENTS  OF  TUB  BoDiES.  The  bodies  of  the  vcrtebno  are  united  ThebodlM 
by  an  anterior  and  a  posterior  common  ligament,  with  an  inter-  ^.'"'"** 
Tening  piece  of  fibro-cartilage. 

The  anterior  common  liijament  (fig.  109,  o)  reaches  from  tbe  atlas  Anterior 
to  the  sacrum  :  it  is  widest  opposite  the  lumbar  vertebrro,  and  is  S^^^t, 
narrowed  upwards.  It  consists  of  a  central  wide  and  tbick  part  (a),  ^^j^ 
and   of  a  thinner  portion  (6),  i  ■      -  •        -    .>      .     ■        .■  .1  . 

vertebra.    If  the  central  piece  bo 

cnt  across  at  intervals  it  will  bo  gmj  tuck- 

eeen  to  be  thickest  opposite  the 
hollow  of  the  bodies. 

The  fibres  of  tlie  middle  piece 
are  longitudinal  in  direction.  By 
detaching  parts  of  the  ligament, 
tLe  superficial  fibres  will  be  seen 
to  reach  three  or  more  vcrtebrce, 
whilst  the  deep  extend  from  bone 
to  bone.  A  greater  number  of 
the  fibres  are  attached  to  tbe  in- 
Icrrertebral  fibro-cartilages  than 
to  the  bones  ;  and  more  are  fixed 
to  the  margins  than  tlie  centre  of 
the  body. 

The  poilerwr  common  ligament 
(fig.  110),  much  tliinner  than  the 

anterior,  is  contained  in  the  spina!  canal,  lying  on  the  posterii 
face  of  the  vertebrie,  and  extends  from  the  sacrum  to  the  occipital 
bone.     This  ligament  is  wide  above,  and   diminishes  in  size  down-  Form. 
wards,  just  the  opposite  of  the  anterior.    In  the  neck,  a,  it  is  loose, 
and  extends  across  the  bodies.     In  the  back  and  loins  it  is  a  narrow 
band,  b,  which  sends  ofE  on  each  side  a  pointed  process  to  be  at- 
tached  to  the  pedicle  of  tbe  neural  arch  ;  and  it  is  wider  oppoaito 
the  intervertebral  discs  than  on  the  bodies,  so  that  the  margins  are 
dentate.    One  surface  of  the  ligament  is  in  contact  with  the  dura  oddimo- 
mater  ;  and  between  the  band  and  the  vertebrae  are  the  intraspinal  "''''** 
vessels. 

Its  fibres  are  superficial  and  deep  as  in  the  anterior  ligament,  and  *''**^ 
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are  more  closely  united  with  the  intervertebral  anbstance  than  with 
the  bone. 

DUitction.  To  see  the  intervertebral  substance,  the  anterior  and 
pOHterior  conunon  ligaments  must  be  taken  away.  One  vertebra 
should  be  detached  from  the  fibro-cBitilage  to  obtain  a  horizoDtal 
view  of  this  structore  ;  and  two  other  vertebra  ehould  be  sawn 


butlw 

wMUioI 


vertically  to  see  the  difference  in  the  coneiBtence  and  airangement 
of  its  laminte. 

The  intervertebral  tuhslance  (fig.  Ill)  is  placed  between  the  con- 
tiguous surfaces  of  the  bodies  of  the  vertebne,  except  between  the 
atlas  and  Uie  axis.  It  forms  a  flattened  disc  between  each  pair  of 
'  the  vertebrte,  and  its  width  is  detennincd  by  the  size  of  the  bones. 
It  is  connected  in  front  and  behind  with  the  anterior  and  posterior 
common  Ugaraents,  and  on  the  sides  with  the  stellate  hgament  of 
the  head  of  the  rib. 

It  By  mesjM  of  the  previous  dissections,  the  intervertebral  sub- 
stance may  be  obseri'ed  to  consist  of  two  distinct  parts ;  an  external, 
firm  and  laminar,  and  an  internal,  soft  and  elastic  (fig.  112). 

The  outer  laminar  part  (fig.  113,  a)  forma  more  than  half  of  the 
disc,  and  is  composed  of  pieces  of  fibro-cartilage  with  layers  of 
fibrous  tissue.  All  the  strata  ore  arranged  one  within  another,  like 
the  scales  of  an  onion,  and  are  connected  by  their  edges  to  the  bodies 
of  the  vertcbrfB  ;  but  all  have  not  a  vertical  direction,  for  whilst  the 
outer  pieces  are  straight,  the  inner  are  bent  with  the  convexity 
outwards  (fig.  112,  Humphiy).  The  lamina)  do  not  form  com- 
plete rings,  but  those  composed  of  fibrous  tissue  reach  farther  than 
those  of  fibro-cartilage  :  the  free  ends  of  both  layers  overlap. 

a  Each  layer  is  constructed  of  oblique  fibres  ;  and  the  fibres  of  one 
layer  are  directed  across  those  of  another  like  the  legs  of  the  letter 

*  Two  viewi  of  tha  poaterior  common  ligament,  «,  ot  the  bodies  of  the 
vcrtebis,  to  ehow  the  differcDce  in  shape,  a,  refers  to  its  form  in  tlie  neck, 
and  B,  to  its  shape  in  the  luiai. 


INTEETEBTEBRAL   SUBSTANCE. 

X  (fig.  Ill),  This  dispoBition  of  the  fibres  will  be  beet  aeen  on  the 
diaca  between  the  lumbar  Tertebrea ;  and  it  may  be  rendered  evident 
by  diiBectiDg  layer  after  layer. 

Kg-  in.»  Kg.  nZf. 


The  central  or  pulpy  portion  of  the  disc  (fig.  113,  6)  is  very '' 
■oft  and  elastic,  and  projects  when  two  vertebrie  and  the  interposed 
mass  are  sawn  through.  Placed  nearer  the  back  than  the  front  of  n 
the  disc,  it  ia  more  marked  in  the  loins  and  Deck  than  in  the  dorsal  w 
region.  It  has  a  yellowish  colour,  and  is  deficient  m  the  atratiform  ^ 
urangement  so  conapicuoua  at  the  circumference. 

Towards  the  confine  of  the 
two  portions  of  the  intervertebral 
snbstance,  there  is  an  alternating 
arrangement  of  fibroua  tisauc  and 
fibro-cartilage,  though  the  former 
is  gradually  diminishing  ;  but  to- 
wards the  centre  a  loose  fibro- 
cartilaginous material  with  large 
cells  preponderates. 

The  surfacea  of  the  vertebroi 
in  contact  with  the  disc,  have  a 
cartiiaginoua  covering ;  this  may 
be  seen  by  cutting  the  inter- 
vertebral substance  from  the  bone. 
Over  the  centre  of  the  osseoua  surface  it  forms  a  continuous  layer, 
but  towards  the  circumference  it  consists  of  separate  pieces. 

The   discs   ore  thicker  between   the   lumbar  and   cervical,  than  n 


t  Vertical  section  of  the  inter>ort«bra1  Bnbatance  to  show  the  dirtcCion  of 
the  lajcre.     ct.  Circumferential  lajen  bent  oatwsrdB.     b.  Central  pulpj  part. 

t  A  horizont&l  cat  through  an  interrertehial  Gbro-cutilage. — a.  IJminfT 
external  fBrt.     b.  Pulpj  central  labatuiea  of  the  Gbro-cartiUg^ 
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between  the  upper  and  middle  dorsal  vertebrae ;  and  where  the 
spinal  column  is  arched  forwards,  as  in  the  loins  and  neck,  they 
are  deepest  at  the  anterior  edge,  being  wedge-shaped.  The  tliinnest 
piece  is  situate  between  the  second  and  third  cervical  vertebrae,  and 
the  tliickest  between  the  fifth  lumbar  and  the  sacrum. 

Use.  The  intervertebral  substance  unites  together  the  vertebrae  so 
firmly  as  to  prevent  displacement  of  those  bones  vdthout  rupture 
of  it. 

By  means  of  the  central  elastic  part  the  revolving  motion  of  one 
bone  on  another  is  produced ;  and  the  degree  of  the  movement  is 
limited  by  tlie  circumferential  laminar  portion. 

Through  its  wedge-shaped  form  the  disc  is  chiefly  instrumental 
in  giving  rise  to  the  convexity  of  the  spinal  column  in  the  loins 
and  neck  ;  and  through  its  elasticity  it  moderates  the  effect  of  jars 
or  shocks  transmitted  from  bone  to  bone. 

The  depth  of  its  several  pieces  amounts  to  about  a  fomth  of  the 
length  of  the  moveable  part  of  the  spinal  column ;  but  as  it  yields 
imder  pressure,  the  height  of  the  body  will  be  shorter  from  half  an 
inch  to  an  inch  in  the  course  of  the  day,  according  to  the  fatigue 
undergone. 

Ligaments  of  the  Neural  Arch  and  Processes.  The  several 
processes  of  tlie  vertebrae  have  special  uniting  ligaments  : — thus  the 
articular  processes  are  joined  by  a  capsule  and  a  synovial  membrane ; 
the  neural  arches  are  connected  by  yellow  hgaments ;  the  spinous 
processes  have  one  band  along  the  tip  and  another  between  them  ; 
and  the  transverse  processes  are  provided  with  intervening  bands  of 
fibres. 

Ligaments  of  Articular  processes.  Between  the  articulating  pro- 
cesses there  is  a  moveable  joint,  in  which  the  bones  are  covered 
with  cartilage,  and  are  surrounded  by  a  loose  capsular  ligament  of 
scattered  fibres,  enclosing  a  synovial  membrane.  In  the  cervical 
part  of  the  spine  the  capsular  ligaments  are  looser  than  in  the  dorsal 
or  lumbar  region. 

Movement  With  flattened  articular  surfaces  is  combined  a  gliding 
of  one  bone  upon  another.  This  movement  is  least  limited  in  the 
neck,  the  loins,  and  the  lower  dorsal  vertebrae. 

By  the  difference  in  the  shape  of  the  articulating  processes,  the 
kind  of  motion  in  the  spine  is  determined  ;  and  by  their  arrange- 
ment the  degree  is  limited,  and  the  vertebrae  are  partly  maintained 
in  situ.  In  dislocation  of  the  spinal  column  they  are  generally  broken 
before  a  vertebra  can  be  dislodged  from  its  imbricated  position. 

Ligaments  of  the  arches.  The  ligamenta  suhflava  (fig.  114,  ^)  so 
named  from  their  colour,  are  situate  between  the  neural  arches  of 
the  vcrtebrffi,  and  close  the  spinal  canal  behind.  Between  each  pair 
of  arches  are  two  ligaments,  one  for  each  half  of  the  arch,  which 
approach  one  another  along  the  middle  line,  and  reach  on  each  side 
from  the  root  of  the  spinous  process  to  the  pedicle  of  the  arch. 

Each  consists  of  elastic  yellow  tissue.  It  is  attached  above  to  the 
inner  surface  of  the  one  neural  arch,  but  below  to  the  upper  border 
and  outer  surface  of  the  other. 


LIGAMENTS   OF  VEETEBBS.  3 

Between  the  first  two  vertebne  and  the  skull  there  ore  apenal 
fibrona  iigomente  in  the  corresponding  situation  (p.  172). 

Ligament*  of  the  gpine*.  Along  the  tips  of  the  spinous  processes  Ligament 
of  the  dorsal  and  lumbar  vert«bm  is  a  longitudinal  band  of  fibres  °'*i''^°* 
(fig.  115,  '), — the  mpra^notis  ligament    It  is  thickest  in  the 


Pig.  114.  • 


Fig.  115.+ 


lumbar  region  of  the  spine,  and  is  formed  by  superficial  and  deep 
fibres ;  the  former  reach  over  three  or  more  spines,  whilst  the  latter 
pass  from  bone  to  bone.  It  is  closely  united  with  the  tendons  of 
the  muscles. 

Ute  band  of  the  ligamentum  nuchic,  which  is  composed  of 
fibrous  tissue,  takes  its  place  in  the  neck. 

Along  the  spinal  column  there  are  also  thin  membranous  inter'  lad  be- 
tpinoua  ligaments  (fig,  108, '),  which  reach  from  the  root  to  the  """'  *'' 
tip  of  the  spinous  processes.    The  strength  of  these  bands  is  depen- 
dent upon  the  inter\'al  they  fill ;  they  are  more  marked  in  the  lum- 
bar than  the  other  vertebra;,  and  they  are  least  strong  in  the  cervical 

Ligamtnia  of  the  tranaverte proc(»ttt.     In  the  loins  the  inttr-traat-  ugunui' 
verte  ligaments  are  thin  membranous  bands  in  the  intervals  between  piooe»« 
the  processes.    In  the  dorsal  vertebrte  they  are  round  bundles  o£ 
fibres  (fig.  115,  *).    And  in  tlie  neck  the  fibres  exist  only  at  the 
apex  of  the  proccBses,  or  they  may  be  wanting  here  and  there. 

*  An  inner  Tiew  at  the  aeiual  archea  of  the  vertebrK,  vith  their  interpOMd 
ligaments. ^1  uDtl  2.  Ligamenta  sabSava.     (Bourger;  and  Jacob. ) 

■)■  LigamentEi  of  tha  processes  of  ths  Tert«brB,  and  of  the  ribs.  (Bonrgerj.) 
— 1.  SupraapLnuus  band  of  ligament.  2.  Ligamentnin  subflavum.  3.  Poa- 
l«iiot  costo-trunsTGtBB  ligament :  oa  the  oppoaite  aide  the  hand  haa  been  re- 
moved and  the  joint  opened.    1.  lnl«rta«MTetM  ligamaut. 
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Ligaments  of  Special  Vertebile.  The  ligaments  of  the  first  two 
cervical,  and  of  the  sacral  and  coccygeal  vertebrae,  will  be  given 
with  the  dissection  of  the  neck  (p.  172)  and  of  the  pelvis  (Section 
vu.). 

Movements  of  Spinal  Column.  The  spinal  column  can  be  bent 
forwards,  backwards,  and  to  each  side  ;  and  can  be  rotated. 

In  flexion  the  vertebrae  between  the  axis  and  sacrum  are  bowed 
forwards.  The  greatest  movement  takes  place  between  the  last 
two  lumbar  vertebrae  and  the  sacrum  (Humphry) ;  there  is  an  inter- 
mediate degree  in  the  neck ;  and  the  least  is  in  the  upper  half  of 
the  dorsal  region,  where  the  ribs  are  united  to  the  sternum. 

The  bodies  of  the  bones  are  brought  nearer  together  in  front, 
whilst  they  are  separated  behind.  The  inferior  pair  of  articular 
processes  of  the  second  vertebra  glide  upwards  on  the  upper 
articular  of  the  third  vertebra ;  the  inferior  of  the  third  bone  move 
in  like  manner  on  the  upper  processes  of  the  fourth ;  and  so  on 
throughout  the  moveable  column. 

The  ligament  in  front  of  the  bodies  is  loose,  but  the  posterior, 
and  those  uniting  the  neural  arches  and  processes,  are  stretched. 
The  fore  part  of  each  intervertebral  disc  is  squeezed  and  thinner, 
and  the  back  is  elongated. 

In  exttnaion,  the  vertebrae  are  arched  backwards,  but  not  to  so 
great  a  degree  as  when  the  spine  is  bent  foi*wards.  The  motion  is 
most  in  the  neck  ;  and  is  least  in  the  dorsal  vertebrae,  which  are 
fixed  by  the  true  ribs  and  the  sternum,  and  are  impeded  in  their 
movement  by  the  overlapping  spinous  processes. 

The  posterior  parts  of  the  vertebrae  are  approximated,  whilst  the 
anterior  are  separated ;  and  the  inferior  articular  processes  of  each 
(from  the  second  cervical  to  the  sacrum)  glide  downwards,  on  the 
upper  articular  processes  of  the  next  succeeding  bone. 

The  condition  of  the  ligaments  is  the  opposite  to  that  in  flexion. 
Thus,  the  intervertebral  discs  are  compressed  behind  and  widened 
before  ;  the  spinous  and  subflaval  are  relaxed  ;  the  anterior  common 
of  the  bodies  is  tightened,  and  the  hinder  band  is  slackened. 

Lateral  inclination.  The  spine  can  be  curved  to  the  right  or  the  left 
side.  Like  the  other  movements,  this  bend  is  least  in  the  more  fixed 
upper  dorsal  vertebrae,  and  is  greatest  in  the  neck. 

On  the  concave  side  of  the  curve,  say  the  right,  the  bodies  are 
brought  nearer  together ;  and  are  carried  away  from  each  other  on 
the  opposite  aspect.  The  right  inferior  articular  surface  glides 
down,  and  the  left  up,  in  the  joints  with  the  vertebra  beneath. 

On  the  right  side  the  ligaments  will  be  relaxed  and  the  inter- 
vertebral substance  compressed;  and  on  the  left  those  structures 
will  be  tightened  so  as  to  check  the  movement. 
.  Rotation  is  the  twisting  of  the  bodies  of  the  vertebrae  around  a 
line  through  their  centres,  the  fore  part  being  turned  to  the  right 
and  to  the  left.  Its  degree  is  greatest  in  the  cervical  and  the  upper 
dorsal  vertebrae,  but  is  absent  in  the  lumbar  part  of  the  colunm. 

The  vertebral  bodies  are  directed  horizontally,  and  the  articular 
processes  move  dijQEerently  on  the  two  sides.    Supposing  the  face 
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tnmed  to  the  right,  the  processes  of  the  right  side  glide  inwards 
towards,  and  those  of  the  left  side  outwards  from  the  spinal  canal. 

The  flat  ligaments  and  the  intervertehral  discs  of  the  bodies,  and  state  of 
the  ligaments  of  the  nem-al  arches,  will  be  less  tight  on  the  side  to  Ugamonta. 
which  the  face  is  directed  than  on  the  other. 

Dislocation  of  one  vertebra  from  another  without  fracture  seldom  Dislocation 
occurs,  in  consequence  of  the  way  in  which  the  inferior  pair  of  *""P™*» 
articular  processes  is  placed  behind  the  superior  of  the  next  fol-  fhustme, 
lowing  bone,  like  scales.     In  the  cervical  region,  where  the  articular  m^^  with* 
suif  aces  are  more  horizontal,  simple  displacement  may  occasionally  ^^^ 
take  place. 
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Ligaments  op  Special  Vertebra.  The  ligaments  of  the  first  two 
cervical,  and  of  the  sacral  and  coccygeal  vertebrae,  will  be  given 
with  the  dissection  of  the  neck  (p.  172)  and  of  the  pelvis  (Section 
vii.). 

Movements  op  Spinal  Column.  The  spinal  column  can  be  bent 
forwards,  backwards,  and  to  each  side  ;  and  can  be  rotated. 

In  flexion  the  vertebras  between  the  axis  and  sacrum  are  bowed 
forwards.  The  greatest  movement  takes  place  between  the  last 
two  lumbar  vertebrae  and  the  sacrum  (Humphry) ;  there  is  an  inter- 
mediate degree  in  the  neck ;  and  the  least  is  in  the  upper  half  of 
the  dorsal  region,  where  the  ribs  are  united  to  the  sternum. 

The  bodies  of  the  bones  are  brought  nearer  together  in  front, 
whilst  they  are  separated  behind.  The  inferior  pair  of  articular 
processes  of  the  second  vertebra  glide  upwards  on  the  upper 
articular  of  the  third  vertebra ;  the  inferior  of  the  third  bone  move 
in  like  manner  on  the  upper  processes  of  the  fourth ;  and  so  on 
throughout  the  moveable  column. 

The  ligament  in  front  of  the  bodies  is  loose,  but  the  posterior, 
and  those  uniting  the  neural  arches  and  processes,  are  stretched. 
The  fore  part  of  each  intervertebral  disc  is  squeezed  and  thinner, 
and  the  back  is  elongated. 

In  extension^  the  vertebraB  are  arched  backwards,  but  not  to  so 
great  a  degree  as  when  the  spine  is  bent  forwards.  The  motion  is 
most  in  the  neck  ;  and  is  least  in  the  dorsal  vertebrae,  which  are 
fixed  by  the  true  ribs  and  the  sternum,  and  are  impeded  in  their 
movement  by  the  overlapping  spinous  processes. 

The  posterior  parts  of  the  vertebrae  are  approximated,  whilst  the 
anterior  are  separated ;  and  the  inferior  articular  processes  of  each 
(from  the  second  cervical  to  the  sacrum)  glide  downwards,  on  the 
upper  articular  processes  of  the  next  succeeding  bone. 

The  condition  of  the  ligaments  is  the  opposite  to  that  in  flexion. 
Thus,  the  intervertebral  discs  are  compressed  behind  and  widened 
before  ;  the  spinous  and  subflaval  are  relaxed  ;  the  anterior  common 
of  the  bodies  is  tightened,  and  the  hinder  band  is  slackened. 

Lateral  inclination.  The  spine  can  be  curved  to  the  right  or  the  left 
side.  Like  the  other  movements,  this  bend  is  least  in  the  more  fixed 
upper  dorsal  vertebrae,  and  is  greatest  in  the  neck. 

On  the  concave  side  of  the  curve,  say  the  right,  the  bodies  are 
brought  nearer  together  ;  and  are  carried  away  from  each  other  on 
the  opposite  aspect.  The  right  inferior  articular  surface  glides 
down,  and  the  left  up,  in  the  joints  with  the  vertebra  beneath. 

On  the  right  side  the  ligaments  will  be  relaxed  and  the  inter- 
vertebral substance  compressed ;  and  on  the  left  those  structures 
will  be  tightened  so  as  to  check  the  movement. 
.  Rotation  is  the  twisting  of  the  bodies  of  the  vertebrae  around  a 
line  through  their  centres,  the  fore  part  being  turned  to  the  right 
and  to  the  left.  Its  degree  is  greatest  in  the  cervical  and  the  upper 
dorsal  vertebrae,  but  is  absent  in  the  lumbar  part  of  the  column. 

The  vertebral  bodies  are  directed  horizontally,  and  the  articular 
processes  move  difEerently  on  the  two  sides.    Supposing  the  face 
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tamed  to  the  right,  the  processes  of  the  right  side  glide  inwards 
towards,  and  those  of  the  left  side  outwards  from  the  spinal  canal. 

The  fiat  ligaments  and  the  intervertebral  discs  of  the  bodies,  and  state  of 
the  ligaments  of  the  neural  arches,  will  be  less  tight  on  the  side  to  ii8a™«n*«»« 
which  the  face  is  directed  than  on  the  other. 

Dislocation  of  one  vertebra  from  another  without  fracture  seldom  Dislocation 
occurs,  in  consequence  of  the  way  in  which  the  inferior  pair  of  ®'"^^**"*» 
articular  processes  is  placed  behind  the  superior  of  the  next  fol-  fhustore, 
lowing  bone,  like  scales.     In  the  cervical  region,  where  the  articular  m^^  with* 
surfaces  are  more  horizontal,  simple  displacement  may  occasionally  ^^^ 
take  place. 
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Directions.  The  dissection  of  the  Back  may  be  undertaken  by  one 
student ;  or  conjointly  by  the  dissectors  of  the  head  and  upper 
limbs, — the  former  preparing  the  neck,  and  the  latter  making  ready 
the  dorsal  and  lumbar  regions. 

If  the  Back  should  be  allotted  to  more  than  one  student,  the  dis- 
sector of  the  upper  limb  may  attend  chiefly  to  the  paragraphs 
marked  with  an  asterisk  ;  and  the  dissector  of  the  neck  may  study 
specially  the  paragraphs  which  are  not  so  marked.  But  as  many  of 
the  dissections  in  the  earlier  stages  require  the  co-operation  of  the 
students  employed  on  the  same  side  of  the  body,  a  general  attention 
may  be  given  to  the  whole  by  each. 

The  dissector  of  the  abdomen  is  to  examine  the  arrangement  of 
the  fascia  lumborum,  after  the  first  layer  of  the  dorsal  muscles  has 
been  learnt. 

Position,  The  body  lies  with  the  face  downwards  ;  and  the  trunk 
is  to  be  raised  by  blocks  beneath  the  chest  and  the  pelvis,  so  that 
the  limbs  may  hang  over  the  end  and  sides  of  the  dissecting  table. 
To  make  tense  the  neck,  the  head  is  to  be  depressed  and  fastened 
with  hooks. 

In  this  region  there  are  five  successive  strata  of  muscles,  amongst 
which  vessels  and  nerves  are  interspersed. 

Dissection.  The  first  step  is  to  raise  the  skin  in  two  flaps,  by 
means  of  the  following  incisions  : — One  cut  is  to  be  made  along 
the  middle  of  the  body  from  the  occipital  protuberance  to  the  back 
of  the  sacrum.  Another  is  to  be  carried  from  the  last  dorsal  ver- 
tebra to  the  acromion  process  of  the  scapula.  The  flap  of  skin 
above  the  last  cut  is  to  be  turned  outwards  by  the  dissectors  of  the 
head  and  upper  limb. 

By  another  transverse  incision  opposite  the  iliac  crest,  the  remain- 
ing piece  of  integument  may  be  detached,  and  reflected  by  the  dis- 
sector of  the  upper  limb  in  the  same  direction  as  the  other  flap. 

Under  the  upper  flap  of  skin  is  placed  the  trapezius,  and  under- 
neath the  lower  one  the  latissimus  dorsi  muscle. 

The  cutaneous  nerves  may  be  now  sought  in  the  superficial  fatty 
layer :  they  are  accompanied  by  small  cutaneous  arteries  which  will 
guide  the  student  to  their  position.  The  nerves  vary  much  in  size 
in  the  difEerent  parts  of  the  Back,  and  their  number  is  also  irregular  : 


SUPERFICIAL   NEEVES.  881 

as  a  general  role,  there  is  one  opposite  each  vertebra  except  in  the 
neck. 

To  find  them  in  the  cervical  region  look  near  the  middle  line,  in  the  neck, 
from  the  3rd  to  the  6th  vertebra,  and  trace  an  offset  from  the  third 
nerve  upwards  to  the  head  :  the  branch  of  the  second  nerve  (large 
occipital)  has  been  laid  bare  at  the  back  of  the  head  (p.  5). 

Opposite  the  upper  part  of  the  thorax,  they  will  be  best  found 
near  the  spines  of  the  vertebrae,  where  they  lie  at  first  beneath  the  in  thorax 
fat ;  but  at  the  lower  part,  and  in  the  loins,  they  issue  in  a  line  *°^  ^^^'^ 
with  the  angles  of  the  ribs. 

The  cutaneous  branches  of  the  sacral  nerves  are  included  in  the  SacmL 
dissection  of  the  lower  limb. 

Cutaneous  Nerves.    The  tegumentary  nerves  are  derived  from  Cutaneoua 
the  posterior  primary  branches  of  the  spinal  nerves,  which  sub-  ^^y^^"^ 
divide  amongst  the  deep  muscles  into  two  pieces,  inner  and  outer. 
Arteries  accompanjnng  the  greater  number  of  the  nerves,  bifurcate 
like  them,  and  furnish  cutaneous  ofEsets. 

Cervical  nerves.  In  the  neck  the  nerves  are  derived  from  the  inner  In  the  neck, 
of  the  two  pieces  into  which  the  posterior  trunks  bifurcate  :  they 
perforate  the  trapezius,  and   supply  the  neck  and  the  back  of  the  source. 
head.    They  are  four  in  number,  viz.,  one  from  each,  except  the 
first  and  the  three  last. 

The  branch  of  the  second  nerve  is  named  large  occipital,  and  ac-  Second 
companies  the  occipital  artery  to  the  back  of  the  head  (p.  8). 

The  branch  of  the  third  cervical  nerve  supplies  a  transverse  offset  and  third 
to  the  neck,  and  then  ascends  to  the  lower  part  of  the  head,  where  ^®^^ 
it  is  distributed  near  the  middle  line,  imiting  with  the  great  occipital 
nerve  (p.  8). 

•  Dorsal  nerves.  These  are  obtained  from  both  the  inner  and  outer  in  the  doi^ 
pieces — ^the  upper  six  from  the  inner,  and  the  lower  six  from  the      "8i®^ 
outer.    On  the  surface  they  are  directed  outwards  in  the  integument 
over  the  trapezius  and  latissimus  dorsi  muscles. 

The  upper  six  perforate  the  trapezius  near  the  spines  of  the  Upper  six, 
▼ertebrae  ;  and  the  branch  of  the  second,  which  is  larger  than  the 
rest,  reaches  as  far  as  the  scapula.    The  lower  six  pierce  the  latis-  Loirer  six. 
simus  dorsi  mostly  in  a  line  with  the  angles  of  the  ribs  ;  they  are 
oftentimes  uncertain  in  number. 

^  Lumbar  nerves.  In  the  loins  the  nerves  are  derived  from  the  In  the  lotos, 
outer  pieces  of  the  first  three ;  they  perforate  the  latissimus  dorsi 
muscle  at  the  outer  border  of  the  erector  spinae,  and  crossing  the 
iliac  crest  of  the  innominate  bone,  are  distributed  in  the  integuments 
of  the  buttock. 

®  First  Layer  op  Muscles  (fig.  116).    Two  muscles,  the  trape-  ''j^JJ^jLt 
zius  and  the  latissimus  dorsi,  are  included  in  this  layer.  layer. 

Dissection.  The  superficial  fatty  layer  is  to  be  taken  from  the  Dissection, 
trapezius  and  latissimus  dorsi  in  the  direction  of  the  fibres  of  each, 
viz.,  from  the  shoulder  to  the  spinal  column ;  and  the  upper 
limb  is  to  be  carried  backwards  or  forwards  according  as  it 
may  be  necessary  to  put  on  the  stretch  different  portions  of  the 
muscles. 


DISSECTION   OF  THE   BACK. 

Some  of  the  cntaneons  nervea  and  veesels  maj  be  left,  in  order 
that  they  may  be  traced   afterwards   through   the  muscles  to  tlieir 

"  The  TRAPKzina  mdbclb  (fig.  116,  *)  is  triangular  in  ahape,  with 
the  base  towaids  the  spine,  but  the  two  have  a  trapezoid  form. 


Pig.  I19.» 


Tlie  musclo  has  an  eitenHire  aponeurotic  origin  along  the  middle 
line  from  the  spines  of  all  the  dorsal  vcrtebraj  aud  their  suprsspinoUH 
ligament ;  from  the  spinous  process  of  the  seventh  cervical  vertebra  ; 
from  the  ligamentitm  nuchee  between  the  last  point  and  the  head  ; 


M  of  the  back.     On  thB  left  Bide  tho  firat  Isjcr  ii 
B  right    side   the   second    layer,  vitli   pari    of   the   third.     A.  Trapeiii 
'"'"■""'""»  dorai.     o.  Le»ator  angnli   ecapnlte.     d.  Bhomboidenf 
r.     r.  Splenia*.    o.  Storataa  poaticoB  infeiior. 
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and  lastly  from  the  inner  third  of  the  superior  transverse  ridge  of 
the  occipital  bone.  From  this  origin  the  fibres  are  directed  out- 
wards, converging  to  the  shoulder,  and  are  inserted  into  the  outer  insertton. 
third  of  the  clavicle,  at  its  posterior  aspect ;  into  the  posterior  border 
of  the  acromion  ;  and  into  the  upper  edge  of  the  spine  of  the 
scapula  as  far  as  an  inch  from  the  root  of  that  process,  as  well  as 
into  a  rough  impression  on  the  surface  of  the  spine  near  the  hinder 
part. 

The  muscle  is  subcutaneous.    At  the  outer  side  the  lowest  fleshy  cioimec- 
fibres  end  in  a  small  triangular  tendon,  which  glides  over  the  *^®°** 
smooth  surface  of  the  root  of  the  spine  of  the  scapula.    The  an- 
terior border  bounds  behind  the  posterior  triangular  space  of  the 
neck.    By  its  insertion  the  trapezius  corresponds  with  the  origin 
of  the  deltoid  muscle. 

Action.  If  all  the  fibres  of  the  muscle  act,  the  scapula  gliding  on  Use : 
the  ribs  is  moved  upwards  and  towards  the  spinal  column  ;  but  the  JJoveible 
upper  fibres  can  assist  other  muscles  in  elevating,  and  the  lower 
fibres  will  help  in  depressing  that  bone. 

When  the  scapula  is  prevented  from  gliding  on  the  ribs,  the  trap^  in  rotation 
zius  imparts  a  rotatory  movement  to  it,  and  raises  the  acromion.       of  bone. 

Dissection.  The  fibres  of  the  trapezius  are  to  be  divided  near  the  Tmcc  spinal 
scapula,  over  the  situation   of  the  spinal  accessory  nerve,  so  that  *cc«»*o^- 
the  ramifications  of  that  nerve  in  the  muscle,  and  its  junction  with 
the  branches  of  the  cervical  plexus  may  be  observed.    A  small 
artery  to  the  trapezius   (art.  superficialls  colli)   accompanies  the 
nerve. 

The  spinal  accessory  cranial  nerve  (p.  112)  having  crossed  the  pos-  Spinal 
terior  triangle  of  the  neck,  passes  beneath  the  trapezius,  and  forms  SSrv^^ 
'a  plexiform  union  with  branches  of  the  third  and  fourth  nerves  of  trapeilua. 
the  cervical  plexus.     The  nerve  is  distributed  nearly  to  the  lower 
border  of  the  muscle. 

Dissection.  To  see  the  parts  covered  by  the  trapezius,  the  pieces  Dissection 
of  the  divided  muscle  are  to  be  thrown  inwards  and  outwards.         traiSas  • 
The  dissector  of  the  neck  should  now  clean  the  splenius,  and  ^  prepare 
define  the  things  beneath  the  clavicle,  viz.  the  posterior  belly  of  the  part*  in  ^^ 
omo-hyoid  muscle  with   the  suprascapular  nerve  and  vessels ;  the 
transverse  cervical  vessels  ;  and  the  small  branches  of  nerves  to 
the  levator  anguli  scapula;  and  rhomboid  muscles.    If  the  trapezius 
be  detached  along  the  middle  line,  the  ligamentum  nucha),  from 
which  it  takes  origin,  will  be  brought  into  view. 

®  The  dissector  of  the  upper  limb  should  clean  the  fibres  of  the  acan  the 
rhomboidei  and  levator  anguli  scapulaB  muscles,  which  are  fixed  to  JJJ^jljJ 
the  base  of  the  scapula  ;  and  whilst  this  is  being  done,  the  scapula 
is  to  be  drawn  away  from  the  trunk  to  make  tense  the  fleshy  fibres. 

®  Parts  covered  by  the  trapezius.    The  trapezius  conceals  in  the  Parts 
neck  the  splenius,  a  small  part  of  the  complexus,  and  the  levator  traperina^ 
anguli  scapula? ;  in  the  dorsal  region  it  covers  the  following  muscles, 
— the  rhomboidei,  the  erector  spinsB,  and  the  latissimus  dorsL    Near 
the  insertion  it  lies  over  the  supraspinatus  muscle. 

The  ligamentum  nucha  is  a  narrow  fibrous  band,  which  extends  Lig^men- 
'  '  torn  nacbie. 
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from  the  spinous  process  of  the  seventh  cervical  vertebra  to  the 
occipital  protuberance.  From  its  under  surface  processes  are  con- 
tinued to  the  spines  of  the  six  lower  cervical  vertebrae,  so  that  it 
serves  as  a  partition  between  the  muscles  of  opposite  sides  of  the 
neck.    In  man  it  is  not  formed  of  elastic  tissue. 

®  The  LATISSIMUS  DORSi  (fig.  116,  ®)  is  the  widest  muscle  in  the 
back,  and  is  thin  and  aponeurotic  at  its  inner  attachment.  It  arises 
along  the  middle  line  from  the  spinous  processes  of  the  six  lower 
dorsal,  all  the  lumbar,  and  the  upper  two  sacral  vertebras,  as  well 
as  from  the  supraspinous  ligament.  On  the  outer  side  it  arises  by 
an  aponeurosis  from  the  outer  edge  of  the  posterior  half  of  the 
iliac  crest ;  and  by  three  or  four  fleshy  processes  from  as  many  of 
the  lower  ribs,  which  digitate  with  pieces  of  the  external  oblique 
muscle  of  the  abdomen.  And  between  the  outer  and  inner  attach- 
ments it  is  inseparably  blended  below  with  the  subjacent  tendon 
of  the  multifidus  spinas.  All  the  fibres  converge  to  the  inferior 
angle  of  the  scapula,  and  after  crossing  that  point  of  bone,  are 
continued  forwards  to  be  inserted  by  tendon  into  the  bottom  of  the 
bicipital  groove  of  the  humerus  (p.  250). 

The  muscle  is  subcutaneous,  except  a  small  part  of  the  upper 
border  which  is  covered  by  the  trapezius.  Near  the  scapula  there 
is  a  space  between  the  two,  in  which  the  rhomboid  muscles  appear. 
The  lower  or  anterior  border  overlays  the  edge  of  the  external 
oblique  muscle  of  the  abdominal  wall  in  the  interval  between  the 
last  rib  and  the  iliac  crest,  with  the  exception  of  a  small  part  below. 
Frequently  the  latissimus  has  a  distinct  fleshy  slip  from  the  inferior 
angle  of  the  scapula. 

Action.  If  the  arm  is  hanging  loose  the  muscle  can  move  it  behind 
the  back,  rotating  it  in  at  the  same  time.  If  the  limb  is  raised,* 
the  latissimus,  combining  with  the  pectoralis  and  teres,  will  depress 
the  humerus.  From  its  attachment  to  the  scapula  this  bone  can  be 
depressed  with  the  arm. 

Supposing  the  arm  fixed,  the  fibres  may  elevate  the  ribs  as  an 
inspiratory  muscle  ;  or  they  may  assist  the  pectoraUs  major  in 
drawing  the  moveable  trunk  towards  the  humerus,  as  in  the  act  of 
climbing. 

^  Dissection,  The  latissimus  is  to  be  divided  about  midway  be- 
tween the  spines  of  the  vertebras  and  the  angle  of  the  scapula,  and 
the  pieces  are  to  be  reflected  inwards  and  outwards.  In  raising  the 
inner  half  of  the  muscle,  care  must  be  taken  not  to  destroy  either 
the  thin  lower  serratus  with  which  it  is  united,  or  the  aponeurosis 
continued  upwards  from  the  serratus.  In  the  interval  between  the 
last  rib  and  the  iliac  crest  the  latissimus  is  adherent  to  the  apo- 
neurosis of  the  transversalis  abdominis  muscle,  and  should  not  be 
detached  from  it. 

•®  Parts  covered  by  the  laUssimus.  The  latissimus  dorsi  lies  on  the 
erector  spinae,  the  serratus  posticus  inferior,  and  the  lower  ribs  with 
their  intercostal  muscles.  As  it  rests  on  the  angle  of  the  scapula, 
it  conceals  the  teres  major,  and  part  of  the  rhomboid  muscle.  Its 
position  to  the  teres  is  worthy  of  note : — at  the  angle  of  the  scapula 
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it  covers  the  posterior  surface  of  the  teres,  but  nearer  the  humerus 
it  turns  round  the  lower  border,  and  is  inserted  in  front  of  that  Fonns 
muscle.     Between  the  angle  of  the  scapula  and  the  humerus  the  ^Jj^j"^ 
latissimus  enters  into  the  posterior  boundary  of  the  axilla. 

Dissection  of  fascia  lumborum.  After  the  latissimus  dorsi  has  been  Dissection 
reflected,  the  dissector  of  the  abdomen  can  look  to  the  disposition  ®^^*}*J** 
of  the  posterior  tendon  of  the  trans v^ersalis  abdominis  (fascia  lum- 
borum) between  the  last  rib  and  the  innominate  bone. 

In  the  spot  referred  to  are  portions  of  the  external  and  internal 
oblique  muscles,  left  in  the  dissection  of  the  wall  of  the  abdomen. 
After  the  removal  of  those  muscles  the  aponeurosis  of  the  trans- 
versalis  muscle  (fascia  lumborum)  appears,  and  perforating  it  are 
two  nerves  : — one,  the  last  dorsal  with  an  artery  near  the  last  rib  : 
and  the  other,  the  ilio-hypogastric  with  its  vessels  (p.  644),  close  to 
the  iliac  crest. 

Two  offsets  are  prolonged  backwards  from  the  fascia  to  the  trans-  show  two 
verse  processes.    To  see  the  more  superficial  layer  which  passes  ^J^^^ 
beneath  the  erector  spinas  to  the  apices  of  the  processes,  the  latis- 
simus dorsi  is  to  be  cut  through  (both  its  aponeurosis  and  fleshy  superficial, 
fibres)  by  a  horizontal  incision  directed  outwards  from  the  spinous 
processes,  on  a  level  with  the  third  lumbar  vertebra.     On  raising 
the  outer  border  of  the  erector  spinse  muscle  which  comes  into 
view,  the  strong  process  of  the  fascia  will  be  apparent. 

After  dividing  transversely  this  first  prolongation,  another  muscle  and  deep, 
(quadratus  lumborum)  will  be  seen  ;  and  on  raising  its  outer  border 
the  second  thin  offset  of  the  fascia  will  be  evident  on  the  abdominal 
aspect  of  that  muscle. 

The  fascia  lumborum  (fig.  136,  ^)  is  the  posterior  aponeurosis  or  Fascia 
tendon  of  the  transversalis  abdominis  muscle,  and  occupies  the  in- 1^""^"""* 
terval  between  the  last  two  ribs  and  the  crest  of  the  hip  bone.     By 
its  cutaneous  surface  it  gives  attachment  to  the  internal  oblique 
muscle,  and  sometimes  to  the  external  oblique.    The  last  dorsal  (*) 
and  ilio-hypogastric  (^)  nerves,   accompanied   by  vessels,  pierce  it 
in  their  course  from  the  abdomen.     From  the  hinder  part  of  the  ^^^^  ^^  ^jf. 
aponeurosis  two  offsets  are  prolonged  to  tlie  transverse  processes  sete  behind, 
of  the  lumbar  vertebrae,  and  enclose  the  quadratus  lumborum  in  a 
sheath. 

The  more  superficial  of  the  two  is  the  strongest ;  it  lies  beneath  superficial, 
the  erector  spinas  in  this  position  of  the  body,  and  is  connected  to 
the  apices  of  the  transverse  processes,  but  it  also  fills  the  intervals 
between  them  :  at  the  outer  border  of  the  erector  spinas  it  blends 
with  the  aponeurosis  of  the  latissimus  dorsi  and  inferior  serratus. 

The  deeper  or  anterior  prolongation  passes  on  the  abdominal  sur-  and  deep, 
face  of  the  quadratus  lumborum,  and  is  fixed  to  the  tips  and  borders 
of  the  transverse  processes. 

In  like  manner  the  erector  spinas  lies  in  another  sheath,  which  which  form 
is  formed  by  the  vertebral  aponeurosis  and  the   tendons   of  the  ^^J^'°' 
latissimus  and  serratus  on  the  one  side,  and  by  the  superficial  of 
the  two  prolongations  of  the  fascia  lumborum  on  the  other. 

^  Second  Layer  of  Muscles  (fig.  116).  This  stratum  contains  the  second 
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elevator  of  the  angle  of  the  scapula,  and  the  large  and  small  rhom- 
boid muscles ;  besides  these,  the  posterior  belly  of  the  omo-hyoid 
muscle,  and  some  vessels  and  nerves  bending  backwards  towards 
the  scapula  are  included. 

Dissection,  By  the  reflection  of  the  trapezius  and  latissimus,  and 
by  the  dissection  made  subsequently  (p.  383),  the  several  things  in 
this  layer  will  have  been  suflSciently  prepared  for  learning. 

®  The  LEVATOR  ANGULi  scAPULiE  (fig.  116,^)  arises  by  tendinous 
slips  from  the  posterior  transverse  processes  of  the  upper  three  or 
four  cervical  vertebrae.  The  fibres  form  rather  a  roundish  muscle, 
and  are  inserted  into  the  base  of  the  scapula  between  the  spine  and 
the  superior  angle. 

At  its  origin  the  muscle  lies  beneath  the  stemo-mastoideus,  and 
at  its  insertion  beneath  the  trapezius,  where  it  touches  the  serratus 
magnus  muscle  ;  the  rest  of  the  muscle  appears  in  the  posterior  tri- 
angular space  of  the  neck.  Beneath  it  are  some  of  the  other  cervical 
muscles,  viz.,  splenius  colli  and  cervicalis  ascendens. 

Action,  The  muscle  raises  the  angle  and  hinder  part  of  the  scapula, 
and  depresses  the  acromion  ;  but  united  with  the  upper  fibres  of  the 
trapezius,  which  prevent  the  rotation  down  of  the  acromion,  it 
shrugs  the  shoulder. 

When  the  shoulder  is  fixed,  the  neck  can  be  bent  laterally  to  the 
same  side  by  the  levator. 

^  Rhomboidei  Muscles.  The  thin  muscular  layer  of  the  rhomboidei 
is  attached  to  the  base  of  the  scapula,  and  consists  of  two  pieces, 
large  and  small,  which  are  separated  by  a  slight  interval. 

®  The  rhomboideus  minor  (fig.  116,  ^)  is  a  thin  narrow  band, 
which  arises  from  the  spines  of  the  seventh  cervical  and  first  dorsal 
vertebrae,  and  the  ligamentum  nuchae ;  it  is  inserted  into  the  base 
of  the  scapula,  opposite  the  smooth  surface  at  the  root  of  the 
spine. 

®  The  rhomboideus  major  (fig.  116,  ^)  is  larger  than  the  preceding 
by  the  width  of  three  or  more  spinous  processes.  It  arises  from 
the  spines  of  four  or  five  dorsal  vertebrae  below  the  rhomboideus 
minor,  and  from  the  supraspinous  ligament ;  and  its  fibres  are 
directed  outwards  and  downwards  to  be  fixed  to  the  base  of  the 
scapula  between  the  spine  and  the  lower  angle.  Sometimes  all  the 
fibres  do  not  reach  the  scapula  directly,  some  ending  on  a  tendinous 
arch  near  the  bone. 

The  rhomboidei  muscles  are  covered  chiefly  by  the  trapezius  and 
latissimus  ;  but  a  portion  of  the  larger  rhomboid  is  subcutaneous 
near  the  angle  of  the  scapula. 

Action,  From  the  direction  of  their  fibres  both  rhomboidei  will 
draw  the  base  of  the  scapula  upwards  and  backwards,  so  as  to 
depress  the  acromion.  In  combination  with  the  trapezius  they  will 
carry  the  scapula  directly  back ;  for  as  one  tends  to  raise,  and  the 
other  to  depress  the  acromion,  the  bone  will  be  moved  in  a  direc- 
tion between  the  two  forces.  By  their  united  action  the  muscles 
help  to  fix  the  scapula. 

The  OMO-HTOiD  MUSCLE  concdsts  of  two  fleshy  bellies,  anterior  and 
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posterior,  which  are  united  by  an  intervening  tendon.      Only  the  belivofomo- 
I)08tenor  half  is  now  seen. 

The  muscle  arises  from  the  upper  border  of  the  scapula  behind  Origin 
the  notch,  and  from  the  ligament  converting  the  notch  into  a  fora- 
men.   The  fibres  form  a  thin,  riband-like  muscle,  which  is  directed  andtermi- 
forwards  across  the  lower  part  of  the  neck,  and  ends  anteriorly  in  a 
tendon  beneath  the  stemo-mastoideus  (p.  64).    The  fleshy  belly  of  Connec- 
the  muscle  is  placed  partly  beneath  tie  trapezius  ;   and  is  partly     °** 
superficial  in  the  posterior  triangular  space  of  the  neck,  where  it 
lies  above  the  clavicle  and  the  subclavian  artery.     It  crosses  the 
suprascapular  vessels  and  nerve,  and  the  brachial  plexus  near  the 
scapula. 

Action.  For  the  supposed  use  of  the  posterior  belly  of  the  omo-  use. 
hyoideus,  see  page  64. 

The  suprascapular  artery j  a  branch  of  the  subclavian  (p.  70),  is  Supra- 
directed  outwards  across  the  lower  part  of  the  neck  to  the  dorsum  J^eiT*'^ 
of  the  scapula.    The  vessel  courses  behind  the  clavicle  with  the  e^dg  q^ 
suprascapular   nerve,  but   beneath   the  trapezius   and  omo-hyoid  ^*c*^  y' 
muscles  to  the  supraspinal  fossa.     Before  entering  the  fossa  it 
furnishes  a  small  branch  (supra-acromial)  to  the  upper  surface  of 
the  acromion. 

The  suprascapular  nerve,  an  offset  of  the  brachial  plexus  (p.  73),  Suprtr 
is  inclined  backwards  to  the  superior  border  of  the  scapula.    It  ne^o. 
passes  through  the  notch  in  the  upper  costa  of  the  bone,  and  ter- 
minates beneath  the  supraspinatus  in  the  muscles  of  the  dorsum  of 
the  scapula  (p.  263). 

The  transverse  cervical  artery,  also   a  branch  of  the  subclavian  Transverse 
(p.  70),  has  the  same  direction  as  the  suprascapular,  towards  the  JrtJJJ*^ 
upper  angle  of  the  scapula,  but  is  higher  than  the  clavicle.    Cross- 
ing the  upper  part  of  the  space  in  which  the  subclavian  artery  lies, 
it  passes  beneath  the  trapezius,  and  divides  into  the  two  following  diyides  into 
branches — superficial  cervical  and  posterior  scapular  : — 

o.  The  superficial  cervical  branch  is  distributed  chiefly  to  the  superficial 

cervical  and 

under  surface  of  the  trapezius  though  it  furnishes  offsets  to  the 

levator  anguli  scapulas  and  the  cervical  glands. 

h.  The  posterior  scapular  branch  crosses  beneath  the  elevator  of  posterior 

scapular. 
the  angle  of  the  scapula,  and  turns  along  the  base  of  the  scapula 

beneath  the  rhomboid  muscles.    If  the  rhomboid  muscles  are  divided, 

the  artery  will  be  seen  to  furnish  branches  to  them  ;  and  to  give 

small    anastomotic  twigs  to    both  surfaces  of   the  scapula.    This 

branch  arises  very  frequently  from  the  third  part  of  the  subcla^dan 

trunk. 

The  supra-scapular  and  transverse  cervical  veins  have  the  same  Accompany- 

I  Tiff  veins 

course  and  branches  as   the  arteries    above  described  ;    they  open 
into  the  external  jugular,  near  its  junction  with  the  subclavian  vein. 

Nerve  to  the  rhomboid  muscles.  This  slender  nerve  of  the  brachial  ^®'^t?Jj 
plexus  (p.  72)  courses  beneath  the  elevator  of  the  angle  of  the  muscle, 
scapula,  and  is  distributed  to  the  rhomboidei  on  the  under  surface. 
Before  its  termination  it  supplies  one  or  two  twigs  to  the  elevator 
of  the  scapula. 

0  0  2 
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"Tbibd  Later  (fig.  117).  In  thia  stratnm  are  the  following 
mnecleB  : — the   Berratua   poBticus   superior  and    inferior,  with   the 

°  DmecHon.  By  reflecting  the  rhomboidei  muBclea  towards  the 
spinous  procesHeB,  and  removing  loose  areolar  tJBSue,  the  thin  upper 
serratUH  muBcle  heneath  them  will  be  laid  bare. 

The  spleniuB  and  the  inferior  Berratus  have  been  previously  ex- 
posed by  the  reflection  of  the  trapezius  and  latissimus. 

°  The  SERBATi  muscles  are  very  thin,  and  receive  their  name  from 
their  toothed  attachment  to  the  rihs.  They  are  two  in  number, 
snperior  and  inferior,  and  have  aponeurotic  origins  from  the  spine 
of  the  vertebrie. 

*The  gftratua posticvi  mptrior  (fig,  117,  *)  ariiea  from  the  Jiga- 
mentum  nuch«e,  and  from  the  spinous  processes  of  the  lest  cervical, 
and  two  or  three  upper 
doraal  vertebrje.  The 
fleshy  fibres  are  inclined 
down  and  out,  and  are 
imerUd  by  slips  into  the 
second,  third,  and  fourth 
ribs,  external  to  tbeir 
angles. 

The  muscle  rests  on  the 
spleniuB,  and  is  covered  by 
the  rboinboideus  major. 

*  The  eerratut  poiticus 
inferior  (fig.  116,  ")  occu- 
pies the  lumbar  region, 
and  is  wider  than  the 
preceding  muscle.  Its 
aponeuroaia  of  origin  ia 
inseparably  united  with 
that  of  the  latissimus 
dorsi,  and  with  tlie  fascia 
lumbonim,  and  is  con- 
nected to  the  spinous  pro- 
cease  b  of  the  last  two 
dorsal  and  firet  three  lum- 
bar vertebrie.  The  fleshy 
fibres  aacend  to  be  interted 
into  the  last  four  ribs 
in  front  of  their  angles, 
Ltending  further  forwards  than  the  one 
below. 

Thia  muscle  lies  on  the  mass  of  the  erector  spinoj  ;  and  with  il8 
tendon  the  vertebral  aponeuTosis  is  united. 
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Action.  The  superior  serratus  raises  the  upper  ribs,  and  officiates  Use  of  both 
as  an  inspiratory  muscle  ;  and  the  inferior,  depressing  the  lower  ribs,  JSJ^wor. 
becomes  an  expiratory  muscle.    Theile  supposes  the  inferior  to  act 
indirectly  as  a  muscle  of  inspiration,  because,  by  fixing  the  lower 
ribs,  it  enables  the  diaphragm  to  contract  more  effectively. 

®  The  vertebral  aponeurosis  is  a  fibrous  expansion,  which  is  spread  vertebxsl 
over  the  fourth  layer  of  muscles,  and  confines  the  erector  spinse  in  »pon«un»i». 
the  vertebral  groove. 

Inf  eriorly  it  is  thickened  by  the  tendons  of  the  latissimus  and  Attach- 
lower  serratus;   but  it  is  continued  above  beneath  the  splenius,  ™^** ' 
without  joining  the  upper  serratus,  and  blends  with  the  deep  fascia  *    ^^ 
of  the  neck. 

Internally  it  is  attached  to  the  spinous  processes.     Externally  it  inside  and 
is  connected  to  the  posterior  third  of  the  iliac  crest,  uniting  with  **'^*"***®' 
the  tendon  of  the  latissimus  ;  to  the  fascia  lumborum  between  the 
hip-bone  and  the  ribs  ;  and  in  the  dorsal  region  to  the  ribs  and  a 
fascia  over  the  intercostal  muscles.     Below,  between  the  pelvic  and  Below, 
vertebral  attachments,  it  blends  with  the  underlying  tendon  of  the 
erector  spinas  and  multifidus. 

®  Dissection.  The  upper   serratus  is  to  be  cut  through,  and  the  Disaection. 
subjacent  vertebral  aponeurosis  taken  away  ;  and  the  part  of  the 
splenius  muscle  under  the  serratus  should  be  cleaned. 

The  SPLENIUS  muscle  (fig.  117)  is  thin  and  elongated  ;  it  is  «n- ^plenjjs  has 
divided  internally,  but  is  split  externally  into  two  parts.  It  takes 
origin  along  the  middle  line  from  the  six  upper  dorsal  spines,  from 
the  seventh  cervical,  and  from  the  ligamentum  nuchas  as  high  as 
the  third  cervical  vertebra.  Some  fibres  ascend  to  the  head  (splenius 
capitis),  and  others  to  the  neck  (splenius  colli). 

The  splenius  colli,  c,  is  inserted  by  tendinous  slips  into  the  pos-  one  to  the 

terior  transverse  processes  of  the  upper  three  cervical  vertebras  with,  ^      ' 

but  behind   the    attachment  of   ihe  elevator  of  the  ane:le  of  the  »ttaoh- 
1  "  menta: 

scapula. 

The  splenius  capitis,  B,  much  the  largest,  is  inserted  by  a  thin  ^^  *^® 
wide  tendon  into  the  apex  and  hinder  border  of  the  mastoid  process,  ^^tach- 
and  into  the  bone  behind  it  for  about  an  inch  and  a  half.  menta. 

This  muscle  is  situate  beneath  the  trapezius,  the  rhomboidei,  and  Connee- 
the  serratus  superior  ;  and  the  insertion  into  the  occipital  bone  is  be- 
neath the  stemo-mastoideus.    The  complexus  muscle  projects  above 
the  upper  border  of  the  splenius  capitis. 

Action,  The  cranial  parts  of  both  muscles  will  carry  the  head  Use  of 

BT)leniii8 

directly  back  ;  and  one  will  turn  the  face  to  the  same  side.  capitis. 

The  splenius  colli  of  both  sides  will  bend  back  the  upper  cervical  splenius 

vertebra} ;  but  one  muscle  will  turn  the  face  to  the  same  side,  being  ^^^ 

able  to  rotate  the  head  by  its  attachment  to  the  transverse  process 

of  the  atlas. 
**  Fourth  Layer.    In  this  layer  are  included  the  spinalis  dorsi ;  ?^^^^ 

the  erector  spina?,  with  its  divisions,  and  accessory  muscles  to  the  mnaclea. 

neck  ;  and  the  complexus  muscle.    Most  of  the  vessels  and  nerves 

of  the  Back  are  to  be  learnt  with  this  layer  of  muscles. 

Dissection  (fig.  118).   To  lay  bare  the  complexus  muscle  in  the  Disaection 
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neck,  the  splenii  must  be  detached  from  the  spinous  processes,  and 
thrown  outwards. 

And  whilst  the  large  erector  spinae  is  being  displayed  in  the 
dorsal  and  lumbar  regions  by  the  dissector  of  the  upper  limb,  two 
prolongations  from  it  to  the  cervical  vertebrae  and  the  head  are  to 
be  defined  by  the  dissector  of  the  neck : — One,  a  thin  narrow 
muscle,  the  cervicalis  ascendens,  is  continued  beyond  the  ribs  from 
the  outer  piece  of  the  erector  (ilio-costalis),  and  is  to  be  separated 
from  the  muscles  around.  The  other  is  a  larger  offset  of  the  inner 
piece  of  the  erector  (longissimus  dorsi)  ;  blended  at  first  with  the 
fibres  of  the  longissimus,  it  is  divided  afterwards,  like  the  splenius, 
into  a  cranial  part  (trachelo-mastoid)  and  a  cervical  part  (trans- 
versalis  colli). 

®  The  serratus  inferior  is  to  be  detached  with  the  vertebral  aponeu- 
rosis from  the  spines  in  the  dorsal  region,  and  the  areolar  tissue  is 
to  be  cleaned  from  the  surface  of  the  large  mass  of  the  erector 
spinsB  which  now  comes  into  view.  Opposite  the  last  rib  is  the 
beginning  of  an  intermuscular  interval,  which  divides  the  erector 
spinse  into  an  outer  piece  (sacro-lumbalis),  and  an  inner  (longis- 
simus dorsi.  By  sinking  the  knife  into  this  interval  the  sacro- 
lumbalis  may  be  turned  outwards,  so  as  to  uncover  the  fleshy  slips 
of  its  accessory  muscle,  which  are  fixed  to  the  angles  of  the  ribs  : 
a  muscular  slip  (cervicalis  ascendens)  is  prolonged  from  tliis  to 
the  neck. 

®  In  preparing  the  sacro-lumbalis  muscle,  the  external  pieces  of 
the  dorsal  nerves  with  their  accompanying  arteries  will  appear. 

**  Before  the  longissimus  can  be  displayed,  it  will  be  needful  to 
detach,  and  raise  towards  the  spinous  processes  the  thin  muscular 
fasciculus  of  the  spinalis  dorsi,  which  lies  between  that  muscle  and 
the  spines  of  the  vertebrae  in  the  dorsal  region.  Then  the  attach- 
ments of  the  longissimus  dorsi  are  to  be  traced  out.  Externally  it 
has  thin  muscular  processes  of  insertion  into  about  the  eight  lower 
ribs.  Internally  it  is  inserted  into  the  transverse  processes  of  the 
lumbar  and  dorsal  vertebras  by  rounded  tendons  ;  and  for  the  pur- 
pose of  seeing  these  tendons,  the  longissimus  should  be  drawn  away 
from  the  spinous  processes,  and  its  superficial  aponeurosis  should 
be  cut  through  below  the  ribs,  along  the  line  of  separation  between 
the  muscle  and  the  fleshy  multifidus  spinac  on  the  inner  side.  From 
this  muscle,  as  from  the  sacro-lumbalis,  a  fleshy  piece  (transversalis 
colli  and  trachelo-mastoid)  is  continued  into  the  neck. 

**  Between  the  longissimus  and  the  multifidus  spinaj  are  the  in- 
ternal pieces  of  the  posterior  branches  of  the  dorsal  and  lumbar 
nerves,  and  intercostal  and  lumbar  arteries  and  veins. 

^  The  SPINALIS  DORSI  is  placed  on  the  side  of  the  spines  of  the 
dorsal  vertebrae,  and  is  united  with  the  longissimus  dorsi.  In- 
feriorly  it  arises  by  tendinous  processes  from  the  spines  of  the  last 
two  dorsal  and  first  two  lumbar  vertebrae,  and  by  fleshy  fibres  from 
the  contiguous  tendon  of  the  longissimus.  From  this  origin  the 
fibres  ascend,  forming  arches,  wiiose  concavity  looks  inwards,  and 
are  connected  by  tendinous  processes  to  the  spines  of  the  dorsal 
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vertebraa  as  low  as  the  eighth  or  ninth,  or  only  for  half  that 
extent. 

Action.  Both  muscles  contracting  will  extend  the  dorsal  region  of  iwe  of 
the  spine.    Perhaps  the  muscle  of  one  side  may  tend  to  incline  the  *^      ** 
spine  laterally. 

*  The  ERECTOR  SPINJE  is  the  muscular  mass  on  the  side  of  the  Erector 
spine  in  the  lumbar  region.     It  is  single  and  pointed  below  ;.and  single  at  its 
its  cutaneous  surface  is  covered  near  the  sacrum  by  a  wide  and  o"8i°- 
strong  tendon,  which  is  common  to  it  and  the  multifidus  spinas. 
The  muscle  arises  at  the  pelvis  from  the  posterior  fifth  of  the  crest  ^.ttach- 
of  the  hip-bone  at  the  inner  aspect,  except  opposite  the  upper  spinous 
process  :  in  the  lumbar  region  it  is  attached  by  fleshy  and  tendin- 
ous pieces  to  the  transverse  processes,  to  the  tubercle  (process, 
accessorius)  at  the  root,  and  to  the  layer  of  the  fascia  lumborum 
external  to  each.    Opposite  the  last  rib  it  divides  into  ilio-costalis  ff ^*^^  ** 

,  ,         .     .  ,       .  the  last  nb 

and  longissimus  dorsi.  into  two. 

^  The  ILIO-COSTALIS  (sACRO-LUMBALis)  is  the  smallest  of  the  two  Sacro- 

pieces  resulting  from  the  division  of  the  erector  spina;.     Its  fibres  *""**"* 

end  in  six  or  seven  flat  tendons,  which  are  connected  together  by 

their  margins,  and  are  inserted  into  the  angles  of  as  many  of  the 

lower  ribs.     The  muscle  is  continued  onwards   to  the  other  ribs  Js  inserted 

and  the  neck  bj'  a  fleshy  part,  which  constitutes  the  two  under-  lower  ribs. 

mentioned  muscles  : — 

®  The  musculus  accessorius  ad  sacro-lumhalem  begins  by  a  series  Muscnlus 

•  acoessonus 

of  tendinous  and  fleshy  bundles  on  the  angles  of  the  lower  six  ribs, 

internal  to  the  insertion  of  the  ilio-costalis  ;  and  it  ends  in  tendons, 

which  are  inserted  into  the  remaining  ribs  (upper  six),  in  a  line  with  ^  attached 

the  ilio-costalis,  and  into  the  posterior  transverse  process  of  the  ribs. 

seventh  cervical  vertebra. 

The    cervicalis    ascemlens    is    a   muscular    slip    prolonging   the  Cervi^lia 
accessorius  into  the  neck  :    this  muscle  is   attached  to  four  ribs 
(third,  fourth,  fifth,  and  sixth),  and  is  inserted  into  the  posterior  reaves  the 
transverse  processes  of  three  cervical  vertebra;,  viz.,  sixth,  fifth,  and 
fourth. 

^  The  LONGISSIMUS  DORSi  gradually  decreases  in  size  as  it  ascends  Jj^J^^'i 
along  the  thorax.     Internally  the  muscle  is  insert^  into  the  trans- 
verse processes  of  all  the  dorsal  vertebra;  by  a  series  of  tendinous  insertion: 
and  fleshy  bundles  ;    and    externally  it  is  attached  to  the  ribs, 
except  the  first  two  or  three,  by  thin  fleshy  processes  between  the 
tubercle  and  angle.    Its  muscular   prolongation   to    the   neck   is  is  continued 
united  with  the  upper  fleshy  fibres,  and  splits  into  the  two  follow-  ^J^^g"^^ 
ing  pieces  : — 

The  transversalis  colli  (fig.  118,  ^)  arises  from  the  transverse  pro-  transver- 
cesses  of  the  upper  six   dorsal  vertebrae,  and  is   inserted  into  the 
posterior  transverse  processes  of  the  cervical  vertebrae,  except  the 
first  two  and  the  last. 

The  tracheh-mastoid  muscle  (fig.    118,  ^  transversalis  capitis ?)  «°<ltoh«*l 
arises  in  common  with  the  preceding,  and  is  attached,  besides,  by  mastoid, 
distinct  tendons  to  the  articular  processes  of  the  last  three  or  four 
cervical  vertebrae.    The  muscle  is  thin  and  is  inserted  beneath  the 
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splenias  into  the  upper  half  of  the  hack  of  fiie  mastoid  process  : 
its  insertion  is  about  three  quarters  of  an  inch  wide.® 

®  Connections  of  the  erector  spince.  The  erector  spinaa  and  its  pro- 
longations occupy  the  lumbar,  thoracic,  and  cervical  parts  of  the  Back. 

In  the  loins  the  muscle  is  contained  in  an  aponeurotic  sheath 
(p.  385),  and  has  the  multifidus  spinas  on  its  inner  side  :  its  attach- 
ment on  the  inner  surface  of  the  innominate  bone  corresponds  in 
part  with  the  origin  of  the  gluteus  maximus  on  the  outer  side.  Tlie 
superficial  tendon,  which  is  common  to  it  and  the  multifidus,  will 
be  described  with  the  last-mentioned  muscle  (p.  401). 

Opposite  the  ribs  the  iUo-costaUs  and  longissimus  dorsi  are  con- 
cealed by  the  muscles  of  the  other  layers  already  examined. 

In  the  neck  its  accessory  small  muscles  lie  underneath  the  splenius 
and  the  trapezius : — the  cervicalis  ascend  ens  is  attached  in  a  line 
with,  but  below  the  splenius  colli  ;  and  the  transversalis  colli  and 
trachelo-mastoid  are  more  internal,  or  between  the  splenius  and 
cervicalis  and  the  complexus. 

Action.  Taking  their  fixed  point  at  the  pelvis  both  erectors  will 
keep  the  spine  straight  in  sitting  and  standing  ;  and,  in  rising  from 
stooping  to  the  ground,  they  will  bring  the  trunk  into  the  erect 
posture.  In  laborious  respiration,  the  spine  being  fixed,  the  muscles 
are  able  to  depress  the  ribs,  and  assist  in  the  expulsion  of  the  air 
from  the  thorax. 

One  muscle  will  incline  the  spinal  column  laterally  and  to  its 
own  side. 

The  cervical  prolongations  of  the  erector  act  on  the  neck  and 
head,  as  below  : — 

The  cervicalis  ascendens.  Taking  their  fixed  point  below,  both 
muscles  will  extend  the  cervical  part  of  the  spine  ;  and  acting  from 
the  transverse  processes  they  will  elevate  the  ribs.  One  muscle 
will  give  a  lateral  movement  to  the  neck. 

The  transversalis  colli  bends  back  the  neck  if  the  muscles  of  both 
sides  contract  together ;  or  laterally  towards  its  own  side,  if  only 
one  is  used. 

The  trachelo-mastoideus  will  extend  the  head  in  concert  with  its 
fellow ;  or  by  itself  will  turn  the  face  to  its  own  side,  and  then 
help  to  approximate  the  head  to  the  shoulder. 

The  COMPLEXUS  (fig.  118,  ^)  is  internal  to  the  prolongations  from 
the  longissimus  dorsi,  and  converges  towards  its  fellow  of  the 
opposite  side  at  the  occipital  bone.  Narrow  at  its  lower  end,  the 
muscle  arises  by  tendinous  pieces  from  the  transverse  processes  of 
the  upper  six  dorsal  vertebr®,  from  the  spine  of  the  last  cervical, 
and  from  the  articular  processes  of  the  cervical  vertebras  as  high 
as  the  third.  The  fleshy  fibres  pass  upwards  to  be  inserted  into  an 
impression  between  the  curved  lines  of  the  os  occipitis,  which  reaches 


*  The  anatomy  of  the  prolongation  from  the  longiBslmus  might  be  simpUfied 
by  describing  it  as  the  transversalis  muscle  with  a  double  insertion,  like  the 
splenius,  into  the  head  and  neck.  In  accordance  with  the  nomenclature  of 
the  splenius  the  part  to  the  head  might  be  named  transversalis  capitis,  and 
the  port  to  the  neck  transversalis  colli,  as  at  present. 


COMPLEXra   MUSCLE.  8» 

B  nearly  two  incheH  from  the  occipital  creat  towards  the 
bw;helo-m  astoideua. 

The  inner  part  of  the  complexus  having  two  6eBhy  bellies  with  Biventer 
«n  interveniDg  tendon,  is  described  often  aa  a  separate  muscle  with 
tbe  name  bivenler  ci 


The  complex 


i  is  concealed  hj  the  splenins  and  trapezii 

Fig.  1J8.» 


:  and^ 


the  cntaneous  surface  is  marked  hj  a  tendinous  cross  intersection 
towards  the  upper  end.  Two  or  three  of  the  cervical  nerves  per- 
forate it.  Along  tbe  inner  side  is  the  Bemispinslis  muscle,  with 
the  ligomentum  nuchoi.  Beneath  it  are  the  small  recti  and  obliqui 
muscles,  the  acmispinalis,  and  the  cervical  nerves  and  vessels. 

Action.  Both  muscles  will  move   the  head  directly  back.    One  Die. 
will  draw  the  occiput  down  and  back  towards  its  own  side. 

DU$eetion  ofveutU  and  nerva  (fig.  119).  In  the  neck  the  nerves  JJS^'*'™ 
and  vessels  will  be  brought  into  view  by  detaching  the  complexus  utmt  ot 


*  Sisection  of  (he  moaclea  niiderDe&th  the  ipleDiDB.  t.  LangoB  colli. 
B.  TruisTeraalis  Rotli.  o.  TiBchelo'maitaid.  n.  ComplexuB.  r.  Spleniua 
capittB,  cut.  a.  3iileninB  colli,  cut.  R.  S«iiuapiii*liB  doni.  a.  Occil^tal 
azt^rj.  1.  Qreat  occipiul  Dcrra.  2.  Ezt«nul  piece  of  the  second  DerT&  3. 
Onter  piece  of  tli«  thinl  nerrs. 
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from  the  occipital  bone  and  the  spine  of  the  seventh  vertebra,  and 
throwing  it  outwards  carefully  from  the  subjacent  parts.  Beneath 
the  muscle  is  a  dense  fascia,  in  which  are  contained  the  ramifications 
of  the  cervical  nerves,  and  the  deep  cervical  and  other  vessels. 

Each  nerve  except  the  first  divides  into  an  inner  and  an  outer 
piece.  Dissect  out  first  the  inner  pieces  of  the  seven  lowest,  which 
lie  partly  over  and  partly  beneath  the  fibres  of  the  semispinalis 
muscle  (o).  The  external  pieces  are  very  small ;  they  are  given  off 
between  the  transverse  processes  close  to  where  the  trunks  appear  ; 
they  are  to  be  looked  for  outside  the  complexus,  entering  the 
muscles  prolonged  from  the  erector  spinse. 

The  first  or  suboccipital  is  the  most  difficult  of  the  set  to  find  : 
this  little  nerve  is  a  short  trunk,  which  is  contained  in  the  interval 
between  the  small  recti  and  obliqui  muscles  near  the  head  ;  it  will 
be  best  found  by  looking  for  the  small  twigs  furnished  by  it  to 
the  muscles  around. 

The  deep  cervical  artery  is  met  with  on  the  semispinalis  muscle  ; 
a  part  of  the  vertebral  artery  will  be  detected  in  contact  with  the 
suboccipital  nerve  ;  and  the  occipital  artery  will  be  visible  crossing 
the  occipital  bone. 

®  Opposite  the  thorax  the  dorsal  nerves  and  vessels  will  be  readily 
displayed  on  the  inner  side  of  the  longissimus  dorsi  muscle,  on  the 
removal  of  a  little  fatty  tissue  from  between  the  transverse  pro- 
cesses. External  and  internal  pieces  are  to  be  traced  from  each 
ner^'e  and  vessel  into  the  muscles  ;  some  of  the  former  have  been 
seen  in  the  interval  between  the  ilio-costalis  and  the  longissimus 
dorsi. 

®  The  two  pieces  of  the  lumbar  nerves  and  vessels  will  be  found 
in  the  same  line  as  the  dorsal ;  but  the  inner  set  are  the  most  difficult 
to  be  discovered. 

®  Tlie  small  sacral  nerves  are  placed  beneath  the  multifidus 
spinse,  and  will  be  dissected  after  the  examination  of  that  muscle 
(p.  401). 

®  Posterior  Primary  Branches  of  the  Spinal  Nerves.  The 
spinal  nerves,  with  a  few  exceptions  in  the  cervical  and  sacral  groups, 
bifurcate  in  the  intervertebral  foramina  into  anterior  and  posterior 
primary  branches  (p.  170).  The  posterior  supply  the  integuments 
and  the  muscles  of  the  back,  and  are  now  to  be  learnt. 

In  the  neck.  The  posterior  primary  branches  of  the  cervical  nerves 
are  eight  in  number,  and  issue  between  the  transverse  processes  ; 
but  those  of  the  first  and  second,  which  begin  on  the  neural  arches 
of  the  atlas  and  axis,  cross  those  arches.  All,  except  the  first, 
divide  into  internal  and  external  pieces. 

The  external  pieces  (fig.  118)  are  very  inconsiderable  in  size,  and 
end  in  the  splenius,  and  in  the  muscles  prolonged  from  the  erector 
spinas. 

The  internal  pieces  (fig.  119)  are  larger  than  the  external ;  they 
are  directed  towards  the  spinous  processes,  the  three  lowest  nerves 
passing  beneath  the  semispinalis,  and  the  four  next  over  that  muscle. 
By  the  side  of  the  spines  cutaneous  branches  are  furnished  to  the 
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oeck  sod  the  head  hy  the  nerves  that  ore  BUfierficial  to  the  semi-  •™>«  E*" 
epinalia  ;  these  cutaneous  offttU  asceod  to  the  surface  through  the  oSST™ 
splenius,  the  comjileius,  and  the  trapezius  muscles,  and  are  dis- 
tributed as  before  seen  (p.  381).    In  their  course  the  nerves  supply 

Fig.  119.* 


the  surrounding  rausclea,  viz.,  complex 
apinie,  and  interspinnles. 

The  ratoneoas  lirancheg  of  tlie  second  and  third  ncn 
head,  and  require  a  separate  notico. 

That  of  the  second  nerve  (fig.  119,  '),  named  great 


lispinalis,  muItiSdus 
reach  the 
ipital,  Bp-  S»oond  cudi 


*  Deep  iliascction  of  the  back  of  the  neck.  (IllnstratioDi  of  Dissections.) 
Mutela :  A.  Rectus  poBticns  mftjor.  b.  Rectus  posticus  minor,  o.  Obliqann 
inferior,  o.  Obliquua  superior.  I.  Splenius  capitis.  F.  Compleias,  cut 
across,  o,  Semispinalis  colli.  Artrria:  a.  Occipital,  and  h,  its  cervical 
branch,  c.  Vertebral  arter;,  and  d,  ita  cervical  branch,  e.  Deep  cerrical 
arter;  of  the  Eubclavian.  Nerres  :  1.  Suboccipital  nerve  (posterior  biaach). 
%  Inner  piece  of  the  posterior  primary  branch  of  the  second  nerve.  3.  Inner 
piece  of  the  third  nerve.  4.  Inner  piece  of  the  fourth.  And  the  reioaiDiiig 
bgaiea  point  to  the  inner  pieces  of  the  reapectire  narres. 


896 


DISSECTION    OF   THE   BlCK. 


Third  BUt)- 
pUes  neck 
and  head. 


Suboccipital 
nerve 

different 
brandling: 


ends  in 
muscles. 


Posterior 

cenrical 

plexus. 


Dorsal 
nerves  have 
inner  and 
outer 
branches. 

Outer 
branches  of 
upper  six ; 


of  lower  six, 


give  cuta- 
neous. 

Inner 
branches : 
upper  six 
have  cuta- 
neous off- 
sets, 


lower  six 
not. 

Lumbar 
nerves  are 
divided  into 
two. 


pearing  beneath  the  inferior  oblique  muscle  to  which  it  gives  offsets, 
is  directed  upwards  through  the  complexus  and  trapezius  to  end  on 
the  occiput  (p.  8). 

The  branch  of  the  third  nerve  (fig.  119,  ^)  supplies  an  offset  to 
the  integuments  of  the  neck ;  and  ascending  to  the  head  through 
the  trapezius,  is  distributed  to  the  lower  part  of  the  occiput,  internal 
to  the  great  occipital  nerve.  Usually  this  nerve  joins  the  preceding 
both  beneath,  and  superficial  to  the  trapezius. 

The  posterior  primary  branch  of  the  suboccipital  or  first  spinal 
nerve  (fig.  119,*)  is  very  short,  and  appears  in  the  interval  between 
the  recti  and  obliqui  muscles.  In  passing  from  the  spinal  canal  it 
is  placed  between  the  arch  of  the  atlas  and  the  vertebral  artery. 
The  following  branches  radiate  from  its  extremity : — 

One  enters  the  under  surface  of  the  complexus  near  the  cranial 
attachment.  A  slender  branch  is  furnished  to  each  of  the  small 
muscles  bounding  the  space  in  which  the  nerve  is  contained,  viz., 
the  rectus  major  and  minor,  and  the  superior  and  inferior  obUque  : 
the  offset  to  the  last  muscle  joins  the  inner  branch  of  the  second 
cervical  nerve.  Occasionally  this  nerve  gives  a  cutaneous  branch 
to  the  occiput. 

Posterior  cervical  plexus.  Sometimes  there  is  an  interconmiunica- 
tion  between  the  suboccipital  nerve  and  the  internal  pieces  of  the 
next  two  cervical  nerves  beneath  the  complexus ;  this  forms  the 
posterior  cervical  plexus  of  M.  Cruveilhier. 

^  In  the  dorsal  region.  The  posterior  primary  branches  of  the 
dorsal  nerves  are  twelve  in  number,  and  appear  between  the  trans- 
verse processes.  Each  divides  into  an  internal  and  an  external 
piece  ;  and  these  are  distributed  after  the  same  plan  as  in  the  neck. 

^  The  external  pieces  increase  in  size  from  the  first  to  the  last,  and 
are  differently  distributed  above  and  below.  The  upper  six  or  eight 
pass  beneath  the  longissimus  and  its  cervical  prolongation,  as  far  as 
the  interval  between  the  longissimus  and  the  ilio-costalis,  and  end 
by  supplying  these  muscles  and  the  levatores  costarum.  The  Imcer 
six  or  four  have  a  similar  arrangement  and  distribution  with  respect 
to  muscles ;  but,  after  reaching  the  interval  between  the  ilio-costalis 
and  the  longissimus  dorsi,  they  are  continued  to  the  surface  through 
the  serratus  and  latissimus  muscles,  nearly  in  a  line  with  the  angles 
of  the  ribs. 

^  The  internal  pieces  decrease  in  size  from  above  downwards,  and 
are  directed  inwards  between  the  semispinalis  dorsi  and  multifidus 
spinse  muscles  ;  offsets  are  supphed  to  the  muscles  between  which 
they  arc  placed.  The  upper  six  become  cutaneous  along  the  side  of 
the  spinous  processes  by  perforating  the  serratus,  rhomboideus,  and 
trapezius.  The  lower  six  are  small  in  size,  and  end  in  the  multifidus 
spinad  muscle. 

^  In  the  loins.  The  posterior  primary  branches  of  the  lumbar 
nerves,  five  in  number,  appear  between  the  erector  and  multifidus 
spinse.  In  their  mode  of  dividing  and  general  arrangement  they 
resemble  the  dorsal  nerves.  Cutaneous  offsets  are  furnished  by  the 
external  set  of  branches. 
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•  The  external  pieces  enter  the  erector  spinae,  and  supply  it  and  External 
the  small  intertransverse  muscles.    The  first  three  pierce  the  erector  Sje  cutL 
spinae,  and  become  cutaneous  after  perforating  the  aponeurosis  of  neoua  trom. 
the  latissimus.    The  branch  of  the  last  nerve  is  connected  with  the   " 
corresponding  part  of  the  first  sacral  nerve  by  an  offset  near  the 
bones. 

^  The  internal  pieces  are  furnished  to  the  multifidus  spinaB  muscle,  internal 
Near  their  origin  they  are  difficult  to  find,  in  consequence  of  being  ^'*°****' 
contained  in  grooves  on  the  articular  processes. 

**  Vessels  in  the  back.  The  vessels  now  dissected  are  the  occipital  The  vessels 
and  the   deep  cervical ;    part  of  the  vertebral ;    and  the  posterior  *" 
branches  of  the  intercostal  and  lumbar  arteries  of  the  aorta.    Veins 
accompany  the  arteries  as  a  rule. 

In  the  neck.    The  vessels  in  the  neck  are  the  occipital,  the  verte-  in  the  neck, 
bral,  and  the  deep  cervical. 

The  occipital  artery  (fig.  119,  o)  courses  along  the  occipital  bone.  Part  of  the 
Appearing  fi*om  beneath  the  digastric  muscle,  the  vessel  is  directed  2^!^**^ 
backwards  beneath  the  stemo-mastoideus,  the  splenius,  and  some- 
times the  trachelo-mastoideus,  but  over  the  obliquus  superior  and 
complexus  muscles.     Near  the  middle  line  it  perforates  the  trapezius, 
and  ascends  to  the  occiput,  on  which  it  is  distributed  (p.  6).    It  sup-  which 
plies  the  surrounding  muscles,  and  furnishes  the  following  branch  ^^®"* 
to  the  neck  : — 

The  cervical  branch  (b  ram.  princeps  cervicalis)  distributes  twigs  cervical 
to  the  under  part  of  the  trapezius,  and  passing  beneath  the  com-  ^i*i»ch. 
plexus,  anastomoses  with  the  vertebral  and  deep  cervical  arteries. 

The  vertebral  artery  (fig.  119,  c)  lies  on  the  neural  arch  of  the  Part  of  the 
first  vertebra,  behind  the  articulating  process,  and  appears  in  the  arteiy. 
interval  between  the  straight  and  oblique  muscles.     Beneath  it  is 
the  suboccipital  nerve.     Small  branches  are  given  to  the  surrounding 
muscles,  and  to  anastomose  with  the  contiguous  arteries. 

The  deep  cervical  artery  (fig.  119,  e)  is  a  branch  of  the  superior  Deepcervi- 
intercostal  (p.  71),  and  resembles  the  posterior  branches  of  the  other  <^*rtery. 
intercostal  arteries.  Passing  back  between  the  transverse  process 
of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  it  ascends 
between  the  complexus  and  semispinalis  muscles,  as  high  as  the 
upper  border  of  the  latter,  and  anastomoses  with  the  cervical  branch 
of  the  occipital  artery.  The  contiguous  muscles  receive  branches 
from  it,  and  anastomoses  are  formed  between  its  offsets  and  those 
of  the  vertebral. 

^  In  the  dorsal  region.  The  posterior  branches  of  the  intercostal  Dorsal 
vessels  (p.  362)  pass  back  between  the  vertebraj  and  the  anterior  JJJiJ*^^^ 
costo-transverse  ligament  and  are  divided  like  the  nerves  into  inner 
and  outer  pieces. 

®  The  inner  branches  end  in  the  fleshy  mass   of  the  multifidus  inner  and 
spinse  and  semispinalis,  and  furnish  small  cutaneous  offsets  with 
the  nerves. 

^  The  external  branches  cross  beneath  the  longissimus  dorsi,  and  outer 
supply  it  and  the  ilio-costalis.     Like  the  nerves,  the  lowest  branches  ^»™°ches, 
of  this  set  are  the  largest  and  extend  to  the  surface. 
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As  the  dorsal  branch  of  the  intercostal  artery  passes  by  the  inter- 
vertebral foramen,  it  furnishes  a  small  intraspinal  artery  to  the 
spinal  canal  (p.  415). 

^  In  the  loins.  The  posterior  branches  of  the  lumbar  arteries 
divide,  like  the  intercostal,  into  internal  and  external  pieces,  as 
soon  as  they  reach  the  interval  between  the  longissimus  dorsi  and 
multifidus  spinae.  Each  gives  also  a  spinal  branch  to  the  spinal 
canal. 

^  The  internal  branches  are  small,  and  end  in  the  multifidus  spinas 
muscle. 

^  The  external  branches  supply  the  erector  spina3 ;  and  offsets  are 
continued  onwards  to  the  integuments  with  the  superficial  nerves. 

Veins.  With  the  deep  cervical  artery  is  a  large  vein,  vena  pro- 
funda ceroids^  which  communicates  with  the  occipital  and  other 
deep  veins  in  this  region,  forming  the  posterior  plexus  of  the  neck, 
and  passes  forwards  with  its  artery,  between  the  transverse  processes, 
to  join  the  vertebral  vein. 

The  occipital  vein  lies  with  its  artery,  and  communicates  sometimes 
with  the  lateral  sinus  of  the  skull  through  the  mastoid  foramen. 

The  dorsal  and  lumbar  veins  correspond  in  their  branching  and 
distribution  with  the  arteries  they  accompany,  and  end  in  the  inter- 
costal veins  and  the  vena  cava. 

Ii\  contact  with  the  spinous  processes  and  plates  of  the  vertebraa 
is  a  deeper  set  of  veins  (dorsi  spinal),  which  anastomose  freely 
together,  and  open  into  the  veins  in  the  interior  of  the  spinal  canal. 

^  Fifth  Layer.  In  this  layer  are  the  following  small  muscles : — 
the  recti  and  obliqui,  semispinahs,  interspinales,  multifidus  spinas, 
and  intertransversales. 

Dissection,  Most  of  the  remaining  muscles  of  the  Back  are  un- 
covered by  the  previous  dissection.  Between  the  first  two  vertebras 
and  the  occipital  bone  the  small  straight  and  obHque  muscles  extend. 

*  In  the  cervical  and  dorsal  regions  the  semispinalis  muscle 
appears,  with  the  small  interspinals  internal  to  it ;  and  occupying 
a  corresponding  position  in  the  loins,  is  the  multifidus  spinse. 

^  The  small  intertransverse  muscles  of  the  lumbar  region  will 
be  found  by  removing  the  erector  spinas. 

The  RECTUS  CAPITIS  POSTICUS  MAJOR  (fig.  119,  a)  is  the  largest  of 
the  muscles  between  the  occipital  bone  and  the  first  two  vertebrae, 
and  arises  from  the  side  of  the  spinous  process  of  the  axis.  It  is 
inserted  into  the  outer  part  of  the  inferior  curved  line  of  the  occipital 
bone  for  about  an  inch,  as  well  as  into  the  surface  below  it. 

The  muscle  is  directed  outwards  very  obliquely,  and  forms  one 
side  of  the  triangular  space  which  contains  the  suboccipital  nerve 
and  the  vertebral  artery.  Its  upper  attachment  lies  beneath  the 
superior  oblique  muscle. 

Action,  By  the  action  of  both  muscles  the  head  will  be  put 
backwards.  By  one  rectus  the  face  will  be  turned  to  the  same 
side  ;  and  after  the  head  has  been  so  rotated,  the  muscle  will  assist 
in  extending  the  head. 

The  RECTUS  CAPITIS  POSTICUS  MINOR  (fig.  119,  b)  is  internal  to  the 
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preceding,  and  is  shorter  than  it.    Arising  from  the  neural  arch  of  attach- 
the  atlas,  the  muscle  is  inserted^  close  to  the  middle  line,  into  the  ' 

inferior  curved  ridge  of  the  occipital  bone,  and  between  this  and 
the  foramen  magnum. 

This  small  muscle  is  fan-shaped,  and  is  deeper  than  the  rectus  connec- 
major :  it  covers  the  ligament  between  the  atlas  and  the  occipital   *°^ ' 
bone.    The  two  small  recti  muscles  correspond  with  the  inter-  t^iey  are 
spinales  between  the  other  vertebrse.  ^°      pmaia. 

Action,    Both  muscles,  or  one,  will  have  the  same  use,  viz.,  to  Use. 
approach  the  occiput  to  the  atlas. 

The  OBLiQUUS  INFERIOR  (fig.  119,^)  slants  between  the  first  two  Obiiquus 
Tertebrae.     It  arises  from  the  spinous  process  of  the  axis,  external  *^®'*°^» 
to  the  rectus  major  muscle,  and  is  inserted  into  the  tip  of  the  united  attach- 
transverse  processes  of  the  atlas.  ™®^  * 

Action.   One  muscle  turns  the  face  to  the  same  side  by  rotating  Use  of  one; 
the  atlas  on  the  axis.      If  both  muscles  act  at  the  same  time  they  of  both. 
will  assist  in  keeping  the  head  straight. 

The  OBLIQUUS  SUPERIOR  (fig.  119,^)  takes  origin  from  the  upper  Obiiquus 
part  of  the  transverse  process  of  the   atlas,  where  the  preceding  *^P«"or » 
muscle  terminates  ;  and  is  directed  inwards  to  be  inserted  between  attach- 
the  curved  lines  of  the  occipital  bone,  near  the  mastoid  process.       "^*°    * 
This  muscle  is  concealed   by  the  complexus  and  trachelo-mas-  connee- 
toideus,  and  crosses  the  vertebral  artery.     Its  insertion  is  beneath    °^*^ 
the  splenius  (e),  but  above  the  rectus  major  muscle. 

Action,  With  its  fellow  the  upper  obUque  will  assist  in  carrying  Use  of  both; 
backwards  the  head.     By  the  action  of  one  muscle  the  occiput  will  of  one 
be  inclined  backwards  to  the  same  side. 

The  SEMISPINALIS  (fig.  119 '^)  occupies  the  vertebral  groove  in  ^5^^^* 
the  dorsal  and  cervical  regions,  and  extends  from  the  transverse  into 
and  articular  processes  to  the  spines  of  the  vertebras :  it  is  undivided 
at  the  outer,  but  bifurcated  at  the  inner  attachment.  It  arises 
externally  from  the  transverse  processes  of  the  ten  upper  dorsal 
vertebrae,  and  from  the  articular  processes  of  the  four  lower  cervical ; 
and  it  is  inserted  by  two  pieces,  as  below  : — 

The  lower  piece,  semispinalis  dorsi,  is  inserted  into  the  spinous  lig^di'JjS"*' 
processes  of   the   upper   four   dorsal    and   the  last  two  cervical  and 
vertebrae. 

The  upper  piece,  semispinalis  colli,  is  inserted  into  the  spines  of  i^°jJjJS|.*°*' 
the  cervical  vertebrae  above  the  attachment  of  the  semispinalis  dorsi, 
the  atlas  not  receiving  any  slip. 

The  semispinalis  muscle  is  covered  by  the  complexus,  and  the  uS^.^' 
deep  cervical  vessels.    Some  of  the  cer\'^ical  nerves  are  superficial, 
and  others  beneath  it.    To  its  inner  side  is  the  multifidus  spinae 
muscle. 

Action,  The  muscles  of  both  sides  acting  together  will  extend  the  ^^^^f  both 
spine.     One  muscle  will  rotate  the  cervical  and  dorsal  parts  of  the  miwcie. 
spine,  so  as  to  turn  the  face  to  the  opposite  side. 

^  The  INTERSPINAL  MUSCLES  are  placed,  as  their  name  expresses  :  miiSdw'**^ 
they  are  arranged  in  pairs,  one  on  each  side  of  the  interspinous  ^  P»"*- 
ligament  ;  and  they  are  best  seen  in  the  neck  and  loins. 
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in  the  neck;  In  the  cervical  region  the  muscles  are  absent  from  the  interval 
between  the  first  two  vertebrae.  Tliey  are  small  romid  bundles, 
and  are  attached  above  and  below  to  the  bifurcated  apices  of  the 
spines. 
In  the  back ;  ^  In  the  dorsal  region  the  muscles  are  rudimentary  ;  they  exist 
between  the  first  two,  and  the  lowest  two  pairs  of  spinous  processes, 
and  between  the  last  dorsal  and  the  first  lumbar  vertebra, 
in  the  loins.       ^  ^^  the  lumbar  region  they  are  thin  flat  muscles,  which  reach 

the  length  of  the  spines. 
Use  on  the        Action.     By  the  approximation  of  the   spinous  processes  these 
^*°®*  small  muscles  will  help  in  extending  the  spine.    Necessarily  the 

movement  of  each  pair  is  very  slight,  but  the  aggregate  of  all 
would  amount  to  perceptible  motion. 
Inter-  ^  The  INTERTRANSVERSE  MUSCLES  lie  between  the  transverse  pro- 

muac^"^     cesses  of  the  vertebrae  ;  but  only  those  in  the  loins  and  the  back 

are  now  dissected, 
in  the  neck,       In  the  neck  they  are  double,  like  the  interspinal  muscles  of  the 

same  vertebrae  (p.  170). 
in  the  dorsal      ^  In  the  dorsal  region  they  are  single  rounded  bundles,  and  are 
"^*^°'         found  only  between  the  lower  processes  :  their  number  varies  from 

three  to  six. 
in  the  loins.       ^  In  the  lumbar  region  the  anterior  set  are  four  thin  and  fleshy 
planes.    The  posterior  set  are  rounded  bundles,  which  are  attached 
to  the  accessory  points  at  the  roots  of  the  transverse  processes : 
these  have  been  named  interaccessorii. 
Use  on  the        Action.  The  small  intertransversales  help  to  incHne  laterally  the 
"^"^®*  spine  by  approximating  the  transverse   processes  :  the  motion  be- 

tween a  single  pair  of  bones  would  be  scarcely  appreciable,  as  in 
the  case  of  the  interspinales. 
Dissection        Dissection.  The  multifidus  spinae  muscle,  which  fills  the  hollow 
fldua  spime.  by  the  side  of  the  spinous  processes,  may  be  now  dissected.      The 
upper  part  of  the  muscle  is  to  be  prepared  and  Icamt  by  the  dis- 
In  the  neck,  sector  of  the  head  and  neck.   It  will  be  laid  bare  by  cutting  through 

the  insertion  of  the  semispinalis,  and  everting  this, 
over  sacrum  o  Over  the  sacrum  the  thick  aponeurosis  covering  the  multifidus 
and  the  erector  spinae  must  be  turned  aside.  In  the  dorsal  region 
M^over  ^Q  muscle  \vill  appear  now  on  detaching,  and  drawing  the  semi- 
spinalis from  the  spines. 
Multifidus  ^  The  MULTIFIDUS  SPiNiE  muscle  extends  from  the  sacrum  to  the 
spinae.  second  vertebra,  and  is  much  larger  towards  the  pelvis  than  in  the 

neck. 

Origin  on  On  the  back  of  the  sacrum  it  takes  origin  between  the  central  and 

®*^™°^ '       external  row  of  processes,  as  low  as  the  fourth  aperture  ;  from  the 

inner  surface  of  the  iliac  spine  (posterior  superior)  of  the  hip  bone  ; 

and  from  the  ligaments  connecting  this  bone  to  the  sacrum.    It  is 

attached  differently  along  its  outer  edge   (origin)  in  the  several 

in  loins ;       regions  of  the  spine  : — In  the  loins  it  arises  by  large  fasciculi  from 

in  Back.        the  accessory  and  the  articular  processes  :  in   the  dorsal  region, 

from  the  transverse  processes  ;  and  in  the  neck,  from  the  articular 

processes  of  the  five  lower  vertebrae.    From  these  attachments  the 
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fibres  are  directed  obliquely  inwards,  some  extending  more  than 

the  length  of  one  vertebra,  to  be  inserted  into  the  spines  and  the  insertion. 

neural  arches  of  the  vertebraa  from  the  second  cervical  to  the  third 

sacral. 

This  muscle  fills  chiefly  the  vertebral  groove,  and  is  concealed  Connec- 
by  the  erector  spin®  and  the  semispinals.     The  internal  branches  '*°"** 
of  the  vessels  and  nerves  in  the  back  lie  along  its  outer  border. 
The  small  muscles  described  below  may  be  said  to  be  slips  of  the 
multifidus. 

Action,  By  the  use  of  the  muscle  of  both  sides,  the  spinal  column  Use  of  both' 

can  be  extended  ;  and  by  the  contraction  of  one,  the  spine  will  be 

rotated  in  the  dorsal  region  and  the  neck,  the  face  being  turned  »"<l  o^® 
.      .,  'x       •!  muscle. 

to  the  opposite  side. 

®  Motatores  dorsi  (Tlieile).    These  are  eleven  small  muscles  be-  Rotatores 
neath  the  multifidus  spinas  in  the  dorsal  region,  and  are  separated  ^^of^ 
from  it  by  fine  areolar  tissue.     Each  is  attached  inferiorly  to  the  uiultifidus. 
tip  and  upper  edge  of  a  transverse  process,  and  superiorly  to  the 
lower  border  of  the  neural  arch  of  the  vertebra  next  above.     The 
first  springs  from  the  transverse  process  of  the  second  vertebra. 

Action.  These  small  rotators  will  assist  the  larger  muscle  (multi-  u^*- 
fidus)  in  turning  the  trunk  to  the  opposite  side. 

•  The  aponeurosis  common  to  the  multifidus  and  erector  spinas  is  Aponenrosis 
fixed  firmly  to  the  surrounding  bones,  and  furnishes  attachment  to  mus. 
the  muscular  fibres.  In  the  middle  line  it  is  united  with  the  spines 
of  the  lower  lumbar  vertebrae  and  sacrum.  On  the  outer  side  it  is 
attached  to  the  posterior  part  of  the  iliac  crest,  and  to  the  outer 
row  of  tubercles  on  the  back  of  the  sacrum,  being  connected  at  the 
last  spot  with  the  great  sacro-sciatic  ligament.  Above,  it  is  con- 
tinued some  way  on  the  surface  of  the  erector  spinae,  but  further 
on  the  longissimus  dorsi  than  the  ilio-costalis.  Below,  the  latissimus 
dorsi  and  the  vertebral  aponeurosis  blend  with  its  cutaneous  surface 
(p.  389). 

®  Dissection  (fig.  120).    To  find  the  branches  of  the  sacral  nerves.  Dissection 
it  will  be  necessary  to   remove  the   part  of  the  multifidus  spinae  JervST^ 
which  covers  the  sacrum.     The  first  three  nerves  are  split  into  two 
each  :  their  external  pieces  will  be  found  readily  on  the  great 
sacro-sciatic  ligament,  from  which  they  may  be  traced  inwards ; 
the  inner  branches  are  very  slender  and  difficult  to  be  recognised. 

The  lowest  two  nerves  are  very  small,  and  are  to  be  sought  on 
the  back  of  the  sacrum,  below  the  attachment  of  the  multifidus 
spinae.  They  are  not  bifurcated  like  the  others,  but  unite  together, 
and  with  the  coccygeal  nerve  in  loops.  The  fourth  comes  through 
a  sacral  aperture,  and  the  fifth  between  the  sacrum  and  coccyx. 
The  coccygeal  nerve  is  still  lower  by  the  side  of  the  coccyx. 

Sacral  Nerves  (fig.  120).    The  posterior  primary  branches  of  Five  sacral 
the  sacral  nerves  are  five  in  number.     Four  issue  from  the  spinal.  °*'^®*  • 
canal  by  the  apertures  in  the  back  of  the  sacrum,  and  the  fifth 
between  the  sacnnn   and  the   coccyx.     The   first  three  have   the  are  differ- 
common  branching  into  inner  and  outer  pieces,  Hke  the  other  spinal  ^J^^***'^' 
nerves  ;  but  the  last  two  are  undivided. 
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°  Thejiigt  three 
divide  regularly 

Tlie  inner  ptfcei  (')  are  distnbuted 
of  this  Hct  IS  \(rj  hue 

The  outer  yieeei  (') 
from  one  to  anottier  c 


ered  by  the  mullifidus  spina,  and 
the  innltiRdus  ,  and  the  last 


are  larger,  and  have  communicating  offaeta 
n  the  back  of  the  sacrum  there  the  branch 
of  the  first  nerve  is  connected 
witli  the  corresponding  part  of 
the  Inst  lumbar  and  the  branch 
of  the  tlurd  joma  in  a  similar 
V  manner  the    sacral    ncne    ne:tt 

biloi*  After  this  looping  they 
pasBoutunrda  to  the  surface  of 
the  great  sacro  sciatic  ligament, 
wlicre  they  join  a  second  tune, 
and  become  cutaneous     (DissEC 

TION  OF  THt  BlTTOCK) 

"  Laal  two  nerrea  (4  S  and  5  S). 
Tliese  ner\-es,  wliich  are  below  tho 
multiSduB.  are  much  smaller  than 
the  preceding,  and  want  the  regu- 
lar branchEng  of  the  others  :  they 
are  connected  with  eacli  otiier  and 
the  coccygeal  nerve  by  loops  on 
tho  back  of  the  sacrum.  A  few 
filaments  are  distnbuted  to  tho 
back  of  the  sacrum  and  tho 
coccyi. 

Coccygeal  iterve  (1  c).  Its 
posterior  primary  branch  issues 
tlirough  the  lower  aperture  of 
the  spinal  cajial,  and  appears  by 
the  side  of  the  coccyi.  It  is  joined  by  a  loop  from  the  last  sacral 
nerve,  and  ends  on  the  posterior  surface  of  the  coccyx. 
ij  "  Sacral  Arteries.  Small  branches  leave  tho  spinal  canal  with 
the  sacral  nerves  ;  they  supply  tlie  muscular  mass  of  the  erector 
spina?,  mid  anastomose  with  branches  on  the  back  of  the  sacrum 
from  the  gluteal  and  sciatic  arteries. 

°  DUseclion.  The  examination  of  the  posterior  part  of  the  wall 
of  tlie  thorax  may  be  made  before  tlie  body  is  again  turned.  By 
removing,  opposite  the  ribs,  the  iliO'Costalis  and  longissimus  dorsi, 

*  Dinection  of  the  sacral  Derra  (Land.  Med.  Gaiette,  1813).  Muidea: 
1.  MultiGdns  spinE,  and  b.  Erector  apiote  :  botb  cut.  c.  Oluteus  muiinua 
detached  from  ita  origin,  and  tbrDwn  domi.  D.  Great  sacro-uiatic  Hgamcnt. 
Nerrei :  6  L  Lut  lumbar.  I  Sta6  S,  the  five  sacral  nerrea  inuing  from  tho 
tBcrum.  I  c.  The  coccygeal  serre,  escapiTig  by  the  opening  oE  the  Bacnl 
canal.  1.  Internal  offsetii  of  the  tut  lumbar  and  hist  three  nacial  (Iheae  are 
too  laTge  in  the  cut ) ;  and  S,  eitvmal  ofTsetB  of  the  same  nerrei.  3.  Anterior 
priina>7  branch,  and  4,  posterior  of  the  cocc}'gefiI  nerve.  5.  The  nerre  de- 
rired  from  the  anterior  primary  bnncheg  of  the  lover  sacral  [wrT«*  in  the 
pelvia,  which  pierces  the  wcro-sdatk  Ugamsnt. 
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the  small  levatores  costanim  will  be  uncovered.  The  posterior  part 
of  the  external  intercostal  muscle  will  be  denuded  at  the  same 
time. 

•  The  LEVATORES  COSTARUM  are  twelve  small  fan-shaped  muscles,  Levatores 
which  are  connected  with  the  hinder  part  of  the  ribs.    Each,  except  *^^  """* 
the  first,  arises  from  the  apex  and  lower  border  of  the  transverse 
process  of  a  dorsal  vertebra  ;  and  is  inserted,  the  fibres  spreading  Attach- 
out,  into  the  upper  border  of  tlie  rib  beneath,  from  the  tubercle  "*®o*^ 
to  the  angle.    The  muscles  increase  in  size  from  above  down,  and 

their  fibres  have  the  same  direction  as  the  external  intercostal 
layer. 

The  first  is  fixed  above  to  the  transverse  process  of  the  last  cervical  The  A™^ 
vertebra,  and  below  to  the  outer  border  of  the  first  rib.    Some  of  9*^*^L 
the  four  lower  muscles  are  continued  beyond  one  rib  to  that  next  muscieH. 
succeeding :  these  longer  slips  have  been  named  levatores  longiores 
costarum. 

Action,  The  muscles  raise  the  hinder  part  of  the  ribs,  as  the  name  Use. 
signifies,  and  the  lowennost  draw  the  bones  somewhat  back. 

^  The  external  intercostal  muscle  is  continued  backwards  along  the  ^Vi^^Q^iai 
ribs  as  far  as  the  tubercle,  and  is  overlaid  by  the  elevator  muscle,  muscle. 
Beneath  the  muscle  are  the  intercostal  nerve  and  artery. 

Dissection,  To  trace  the  anterior  and  posterior  primary  branches  Direction. 
of  the  dorsal  nerves  to  their  common  trunk,  the  elevator  of  the  rib 
and  the  external  intercostal  muscle  are  to  be  cut  through  in  one  or 
more  spaces.    The  intercostal  artery  with  its  posterior  branch  is 
laid  bare  by  this  proceeding. 

^  The  dorsal  nerves  split  in  the  intervertebral  foramina  into  anterior  Dorsal  nene 
and  posterior  primary  branches. 

®  The  posterior   branches  are  directed  backwards,  internal  to  posterior 
the  anterior  costo-transverse  ligament,  and  have  been  examined 
(p.  396). 

Tlie  anterior,  named  intercostal,  is  continued  between  the  ribs  to  f^'^  anterior 

Dfau  oil 

the  front  of  the  chest :  its  anatomy  is  learnt  in  the  dissection  of  the 
thorax  (p.  369). 

*  The  intercostal  artery  has  an  almost  exact  correspondence  with  intercostal 
the  dorsal  nerve  in  its  branching  and  distribution.  aru'ry. 
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CHAPTER  VI. 
THE   SPINAL   CORD   AND  ITS  MEMBRANES. 
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The  spinal  cord  (medulla  spinalis)  gives  origin  to  the  spinal 
nerves,  and  is  lodged  in  the  osseous  canal  hounded  hy  the  bodies 
and  neural  arches  of  the  vertebrffi.  It  is  invested  by  prolongations 
of  the  membranes  of  the  brain,  which  form  sheaths  around  and 
support  it. 

Dissection.  After  all  the  muscles  have  been  taken  from  the 
arches  and  spines  of  the  vertebrae,  the  spinal  canal  is  to  be  opened 
by  sawing  through  the  neural  arches,  on  each  side,  close  to  the 
articular  processes  ;  and  the  cuts  of  the  saw  should  extend  to  the 
lower  end  of  the  sacrum,  but  not  higher  in  the  neck  than  the 
fourth  cervical  vertebra.  As  it  is  difficult  to  use  the  saw  in  the 
hollow  of  the  lumbar  region,  a  chisel  and  a  mallet  will  be  found 
useful  to  complete  the  division  of  the  vertebral  arches. 

Tlie  tube  of  the  dura  mater  is  covered  by  some  veins  and  fat  ; 
and  by  a  loose  areolar  tissue  containing  fluid  sometimes,  especially 
at  the  lower  part.  The  fat  may  be  scraped  away  wiih  the  handle 
of  the  scalpel ;  and  the  lateral  prolongations  of  the  membrane 
through  the  intervertebral  foramina  are  to  be  defined. 

Membranes  of  the  Cord  (fig.  122).  Three  membranes,  like  those 
on  the  brain,  surround  the  cord,  viz.,  an  external  tube  of  dura 
mater,  an  internal  sheath  of  pia  mater,  and  an  intervening  arachnoid 
or  serous  covering. 

The  dura  mater  (a)  is  the  strongest  tube,  and  is  continuous  with 
the  membrane  lining  the  interior  of  the  skull.  It  forms  a  loose 
sheath  along  the  spinal  canal,  as  far  as  the  second  or  third  piece  of 
the  sacrum  (fig.  121)  ;  but  beyond  that  point  it  is  continued  by  a 
slender  imper^^ious  cord  to  the  back  of  the  coccyx  (fig.  121,  6). 
The  capacity  of  the  sheath  is  greater  than  is  needed  for  the  contents  ; 
and  its  size  is  larger  in  the  neck  and  loins  than  in  the  back. 

On  the  outer  aspect  the  dura  mater  is  smooth,  when  a  comparison 
is  made  between  it  and  that  in  the  skull,  for  it  does  not  act  as 
a  periosteum  to  the  bones.  Between  it  and  the  osseous  surfaces 
are  some  vessels  and  fat ;  and  it  is  connected  to  the  posterior 
common  ligament  of  the  vertebraB  by  a  few  fibrous  bands. 

On  each  side  the  dura  mater  sends  offsets  along  the  spinal  nerves 
in  the  intervertebral   foramina  :  and  tliese  several  oifeets  become 
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gnddBlI}'  longer  infrrioriy  {fig.  121),  where  they  form  tubes  which 
enclose  the  eacral  nerves,  and  lie  for  some  dietance  within  the 
epinal  caDat.    In  the  midet  of  the  tubeg,  below,  is  the  Blender  impcr-  cmtni 
vious  cord  (6),  wWcb  blends  with  the  periosteum  covering  the  hack  '^f^ 
of  the  coccys. 

Dituction.  To  remove  the  spinal  cord  with  the  sheath  of  the  Dj^fetloii 
dnra  mater  from  the  body,  the  lateral  processes  in  the  intervertebral  ooiii,""* 

Fig.  122.t 


apertures  are  to  be  cut ;  and  one  or  two  of  them  in  the  dorsal 
region  should  be  followed  outwards  beyond  the  intervertebral  fora- 
men by  cutting  away  the  surrounding  bone.  The  central  pro- 
longation may  be  now  detached  from  the  coccyx  ;  and  the  cord  and 

'  Lower  end  of  the  dnra  mater  with  its  centnJ  sod  lateral  proceM«s. 
(Hnssnm  of  Universitj  College,  Loailon.)  a.  Large  iheath  of  the  dura  mater. 
b.  Central  fibroiu  bsnd  fixing  it  to  the  eoccyi.  The  lateral  offseta  encaeing 
the  lait  two  inmhar,  and  the  Ere  lacrat  nerre",  with  the  coccygeal  nerro,  are 
also  shown.    Each  nerve  it  marked  by  the  Domeral,  and  the  first  letter  of  ita 

f  Viev  of  the  memhraoes  of  the  Bpinal  cord.  a.  Duia  mater  cut  open  and 
refleiHed.  b.  Small  port  of  the  traoalucent  arachnoid,  left.  A.  Pia  matar, 
clfHely  investing  the  spiniil  tuird.  c.  Ligamentnm  denticnlatnm  on  the  aide 
of  the  eord,  shown  by  cutting  through  the  anterior  roota  of  the  nerves,  d. 
Frocenes  joining  it  to  the  dura  matsr.  g.  Anterior  spinal  artery  and  the 
fibrouB  band  (linen  splendcns)  on  the  cord.  <.  Anterior  roots  of  the  nerves, 
cot ;  and  /,  posterior,  each  entering  a  separate  hole  in  the  dura  mater. 


406 


DISSECTION    OF   THE    SPINAL   CORD. 


and  see  next 
covering. 


Arachnoid 
membrane 

has  a 


parietal  or 
attached, 

loose  or 
visceral 
layer,  and 
space 
beneath. 


To  expose 
sub-arach- 
noid space. 


Sub-arach- 
noid space 

contains  a 
fluid,  and 
opens  into 
^cavities  of 
brain : 


imperfect 

septum 

benind. 

Dissection 
of  next 
covering. 


Pia  mater 


supports 
the  cord, 

gives  offsets. 


its  membranes  are  to  be  divided  opposite  the  lower  cervical  vertebrse, 
and  to  be  removed  by  cutting  the  bands  that  attach  the  dura  mater 
to  the  posterior  ligament  of  the  bodies  of  the  vertebrss. 

When  the  cord  is  taken  out,  place  the  anterior  surface  upper- 
most with  the  lateral  offsets  widely  separated.  To  show  tlie 
arachnoid  covering,  the  dura  mater  is  to  be  slit  along  the  middle 
as  far  as  the  small  terminal  fibrous  cord  before  referred  to ;  but 
the  membrane  is  to  be  raised  whilst  it  is  being  cut  through,  so  that 
the  loose  arachnoid  on  the  cord  may  not  be  injured.  Lastly 
fasten  back  the  dura  mater  with  pins. 

The  arachnoid  membrane  (fig.  122,  h)  is  the  thin  serous  covering 
of  the  cord  which  is  immediately  beneath  the  dura  mater.  Like 
the  corresponding  membrane  in  the  skull,  it  invests  the  spinal  cord 
and  lines  the  dura  mater,  and  consists  thus  of  a  visceral  and  a 
parietal  part. 

The  outer  or  parietal  part  is  inseparably  joined  to  the  inner  surface 
of  tlie  dura  mater,  and  gives  to  that  membrane  a  shining  appearance.^ 

The  inner  or  visceral  layer  surrounds  the  cord  loosely,  so  as  to 
leave  a  considerable  interval  between  the  two  (sub-arachnoid  ppace). 
At  the  lower  end  of  the  spinal  canal  the  loose  sheath  is  largest, 
and  envelops  the  mass  of  nerves  forming  the  cauda  equina.  As 
the  different  spinal  nerve-roots  extend  to  the  intervertebral 
foramina,  they  receive  loose  tubes  from  the  arachnoid,  but  lose  the 
same  when  tliey  perforate  the  dura  mater. 

Dissection,  The  subarachnoid  space  may  be  made  evident  by 
placing  the  handle  of  the  scalpel  beneath  the  visceral  layer :  or  by 
putting  a  piece  of  the  cord  in  water,  with  the  posterior  aspect 
uppermost,  and  blowing  air  beneath  that  membrane. 

The  subarachnoid  space  separates  the  loose  or  visceral  part  of  the 
araclmoid  membrane,  from  the  spinal  cord  invested  by  pia  mater. 
Larger  at  the  lower  than  the  upper  part  of  the  spinal  canal  it  con- 
tains a  special  fluid — cerebrospinal ;  and  it  communicates  with  the 
cavity  in  the  interior  of  the  brain  by  an  aperture  in  the  fourth 
ventricle.  Crossing  the  space,  at  the  back  of  the  cord,  are  bundles 
of  fibrous  tissue,  which  are  most  marked  in  the  neck.  In  the 
space  are  contained  the  serrations  of  the  ligamentum  denticulatum, 
and  the  roots  of  the  spinal  nerves,  with  some  vessels. 

Dissection.  For  the  purpose  of  seeing  the  next  covering  of  the 
cord  with  the  ligamentum  denticulatum,  the  arachnoid  membrane 
is  to  be  taken  away  ;  and  two  or  three  of  the  anterior  roots  of  the 
upper  dorsal  nerves  may  be  cut  through  and  reflected,  as  in  the 
wood  cut  122. 

The  pia  mater  (fig.  122,  h)  is  much  less  vascular  on  the  spinal 
cord  than  on  the  brain.  Thicker  and  more  fibrous  in  its  nature,  the 
membrane  closely  surrounds  the  cord  with  a  sheath,  and  sends  a 
thin  prolongation  into  the  anterior  median  fissure ;  it  furnishes 
coverings  to  the  roots  of  the  spinal  nerves. 


*  According  to  the  opinion  of  EoUiker,  the  arachnoid  membrane  la  a  simple 
tube  corresponding  with  the  visceral  Utyer  in  the  text 
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Tlie  outer  surface  of  the  pia  mater  is  rough.    Along  the  front  is  Fibrous 
•  central,  anterior  fibrous  band  (linea  splendens,  Haller)  ;  and  on  ^»*l8- 
each  side  another  fibrous  band,  the  ligamentum  denticulatum,  is 
attached  to  it.    Scattered  through  the  membrane  are  branched  pig- 
ment cells,  which  give  a  dark  appearance  in  the  cervical  region. 

"Where  the  medulla  spinalis  ceases,  viz.,  about  the  lower  edge  of  it  end* 
the  body  of  the  first  lumbar  vertebra,  the  tube  of  the  pia  mater  is  IS'iTflbrous 
suddenly  reduced  in  size,  and  has  the  appearance  of  a  roimd  fibrous  P*«^>  ^® 
cord  (fig.  124,  b).    This  cord-hke  part  (filum  terminale)  is  provided 
with  nervous  substance  above  ;  and  blends,  below,  witli  the  central 
impervious  prolongation  of  the  dura  mater.     It  serves  to  fix  the 
lower  end  of  the  medulla  spinalis,  and  has  been  named,  from  that 
circumstance,  the  central  ligament  of  the  cord.    A  vein  and  artery  central 
accompany  this  fibrous  piece,  and  distinguish  it  from  the  surrounding    *^™®°  * 
nerves. 

The   ligamentum  denticulatum  (fig.  122,  c)  is  the  white,  fibrous  The  dentate 
toothed  band,  on  each  side  of  the  spinal  cord.     It  is  named  from    ^J**™^"*' 
its  serrated  appearance  ;  and  it  has  the  same  structure  as  the  dura 
mater,  except  that  it  wants  an  epithelial  covering. 

Situate  between  the  anterior  and  posterior  roots  of  the  nerves,  **  ^^^  ^^ 
the  band  reaches   upwards   to    the    medulla  oblongata,  and  ends  cord, 
inferiorly  on  the  lower  pointed  extremity  of  the  cord.     Internally 
it  is  united  to  the  pia  mater.    Externally  it  ends  in  a  series  of 
triangular  or  tooth-like  projections  (d)^  wliich  are  fixed  at  intervals 
into  the  dura  mater,  each  being  about  midway  between  the  apertures  and  on  other 
of  the  roots  of  the  spinal  nerves.    There  are  twenty  or  twenty-one  mater, 
denticulations  ;    of  which  the  first  is  attached   to  the  dura  mater  Number  and 
opposite  the  margin  of  the  occipital  foramen,  and  the  last,  opposite  Sf^fnu.^^ 
the  twelfth  dorsal,  or  the  first  lumbar  vertebra. 

This  fibrous  band  supports  the  spinal  cord,  and  has  been  called  a  Use. 
ligament  from  that  circumstance. 

Vessels  and  nerves  of  the  membranes.    The  dura  mater  of  the  cord  Vesneis  and 
has  but  few  vessels  in  comparison  with  that  in  the   skull,  for  its  dura  mater, 
office  is  different.    Nerves  are  said  to  be  furnished  to  it  from  offsets 
on  the  vessels  supplying  the  cord. 

The  arachnoid   is   sparingly  supplied  with    vessels    like    serous  ®'*™^**' 
membranes  in  general ;  and  proof  of  its  containing  nerves,  in  man,        ' 
is  yet  wanting. 

The^^ia  mater  has  a  network  of  vessels  in  its  substance,  though  of  pia  mater, 
this  is  less  marked  here  than  on  the  brain  ;  and  from  them  offsets 
enter  the  cord.     In  the  membrane  are  many  nerves,  derived  from 
the  sympathetic. 

Dissection.  The  arachnoid  membrane  is   to  be  taken  from  the  DJ8«cction 

_-.,,,  -     ,  .,  ,  ^,  of  roots  of 

nbnls  of  the  roots  of  the  nerves  on  one  side  ;  and  the  roots  are  to  nerves, 
be  traced  outwards  to  their  transmission  through  two  apertures  in 
the  dura  mater  for  each  nerve. 

One  of  the  offsets  of  the  dura  mater,  which  has  been  cut  of  some  *"<!  tj»e 
length,  is  to  be  laid  open  to  show  the  contained  ganglion.     The 
student  should  define  one  ganglion,  showing  its  bifid  condition  at 
the  inner  end  (fig.  123  b),  and  should  trace  a  bundle  of  threads  of 
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the  pofitprior  root  into  each  point.     The  anterior  root,  consiating  of 

two  btiiiilleB  of  tIjTeadH,  is  to  be  followed  over  the  ganglion  lo  its 

unioD  witli  tlie  posterior  root  beyond  tlie  ganglion. 

T^'JjJ'o'        Spinal  Neuvks,  There  are  thirty-one  pairs  of  apinal  nerves  ;  and 

iii'miH.         each  norvo  is  constructed  liy  the  blending  of  two  roota  (anterior 

and  posterior)  in  the  intervertebral  foramen  (fig.  123). 
SnmiiiTiiid      They  are   divided  into  groups  corresponding  with   the   regional 
*™'''*'        BubdiviflionB  of   the  spinal  colunio,  viz.,  cervical,  dorsal,  lumbar, 
BRcrsl,  and  coccygeal.  In  each  group  tlie  nerves  are  the  same  in  num- 
ber as  the  vcrtebriu,  except  in  the  cervical  region  of  the  apine  where 
they  are  eight,  an<l  in  the  coccygeal  region  where  tliere  h  only  one. 
Lut  nerte     In  cottsei|ueuee  of  the  number  of  nerves  in  the  neck  exceeding  that 
i'«i'Kti"i'  of  ^*  vertebra),  the  last  is  placed 

vertebra.  ^  Fig.  133.*  bclow  the  Boventli  vertebra ;  and 

the  lowest  nerve  of  each  group, 
except  the  coccygeal,  will  be  below 
its  corresponding  vertebra. 

Each  nerie  divides  into  two 
pnmar>  l  ranches,  anterior  and 
posterior  the  former  of  these  is 
diatnbuted  to  the  front  of  the  body 
and  the  limbs,  and  the  latter  is 
confined  to  tlie  hinder  part  of  the 

IlooTS  OF  TDK  Nerves  (fig.  123), 
Two  roots  (anterior  and  iiosterior) 
attach  the  nerve  to  the  spinal 
cord  ;  and  these  unite  togctlier  to 
form  a  common  trunk  in  the  inter- 
vertebral foramen.  The  posterior 
root  is  marked  by  a  ganglion,  hat 
tliQ  anterior  root  is  aganghonic, 

The  potterior  or  ganglionic  root* 
(fig.  123,  b)  Hiirpass  in  size  the 
anterior,  and  are  formed  by  larger 
and  more  numerous  fibrils.  They 
are  attached  to  the  side  of  the 
romutwD  '^^^^  between  the  posterior  and  lateral  columns  in  a  straight  Une, 
bundiM        which  they  keep  even  to  the  last  nerve. 

In  their  course  to  tlie  trunk  of  tJie  ner\'e  the  fibrils  converge  to 

Hmtfnier      ""  >P«rture  in  the  dura  mater,  cpposite  the  intervertebral  foramen  ; 

thBgnngiion.  as  they  approach  that  aperture  they  are  collected  into  two  bundles 

(fig.  123  11,  b)  which,  lying  side  by  side,  receive  a  sheath  from 


poaterkrr. 


*  A.  Flan  of  the  origin  of  a  apioil  nam  from  tlie  Bpinal  cord.  a.  Anterior 
■ot.  b.  PoatcrioF  root.  e.  Oaoglion  od  the  poateriOT  root,  t^  Anterior 
rimarj  brancli.     <.  Posterior  primaiy  branch  of  the  nerve  trunk. 

ing  to  ahoff  the  &miigeinent  of  the  nerrerools,  loil  the  form  of 
in  a  lumbar  nerve.  J.  Posterior  root  gathered  into  two  bundles 
0.  The  gsngtioD,  bifid  at  the  inner  end.  a.  Threads  of  the 
alio  galbered  into  two  biiudlea. 


primarj' 
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the  dura  mater,  and  enter  the  two  points  of  the  intervertebral 
ganglion. 

The  intervertebral  ganglion  (fig.  123).  Each  posterior  root  is  pro-  ^^^'  ^^ 
▼ided  with  a  ganglion  (c).     The  ganglia  are  reddish  in  colour,  and  f*       ' 
oval  in  shape  whilst  they  are  surrounded  by  the  dura  mater ;  and  g^nstmc- 
their  size  is  proportioned  to  that  of  the  root.    By  means  of  the  Uon. 
previous  dissection,  the  ganglion  may  be  seen  to  be  bifid  at  the  Each  is 
inner  end  (fig.  123  b),  where  it  is  joined  by  the  bundles  of  fibrils  ^^^ 
of  the  root  (6)  ;  it  might  be  said  to  possess  two  small  ganglia,  one 
for  each  bundle  of  fibrils,  which  are  blended  at  their  outer  ends. 

Sometimes  the  first  or  suboccipital  nerve  is  without  a  ganglion. 

The  anterior  or  aganglionic  roots  (fig.  123  a)  arise  from  the  side  Anterior 
of  the  spinal  cord  by  filaments  which  are  attached  irregularly — ^not  J^hout 
in  a  straight  line,  and  approach  near  the  middle  fissure  at  the  lower  ganglion, 
end  of  the  cord. 

Taking  the  same  direction  as  the  posterior  root  to  the  inter-  pierces 
vertebral  foramen,  the  fibrils  enter  a  distinct  opening  in,  and  have  jJ^jiiSs*^ 
a  separate  sheath  of  the  dura  mater.    In  their  further  course  to  the  posterior 
trunk  of  the  nerve  they  are  gathered  into  two  bundles  (fig.  123,  B,  a),  ^nguon. 
and  pass  over  the  ganglion  without  joining  it.    Finally  the  anterior 
.  root  blends  with  the  posterior  beyond  the  ganglion,  to  form  the 
trunk. 

Characters  of  the  roots.    Besides  variations  in  the  relative  size  of  Chtractera 
the  two  roots,  the  following  charactere  are  to  be  noted  :— 

Union  of  the  fibrils.  The  fibrils  of  contiguous  anterior  roots  may  Some  sets 
be  intermingled,  and  the  fibrils  of  the  neighbouring  posterior  roots  j^oin. 
may  be  connected  in  a  like  manner  ;  but  the  anterior  is  never  mixed 
with  the  posterior  root. 

Size  of  the  roots  to  each  other.     The  posterior  root  is  larger  than  Posterior 
the  anterior,  except  in  the  suboccipital  nerve ;  and  the  number  of  "^ 
the  fibrils  is  also  greater.    Further,  the  posterior  is  proportionally  projwrtion- 
larger  in  the  cervical  than  in  any  other  group  ;  in  the  dorsal  nerves  j^  JeS?** 
there  is  but  a  very  slight  difference  in  favour  of  the  hinder  root. 

Size  of  both  roots  along  the  cord.    Both  roots  are  larger  where  the  Roots  in- 
nerves  for  the  limbs  arise,  than  at  any  other  part  of  the  cord ;  and  down, 
they  are  greater  in  the  nerves  to  the  lower  than  in  those  to  the 
upper  limbs.    They  are  smallest  at  the  lower  extremity  of  the  cord. 

Direction  and  length  of  the  roots.   As  the  apertures  of  transmission  gj>"*i"®  *» 
from  the  spinal  canal  are  not  opposite  the  place  of  origin  of  the 
nerves,  the  roots  must  be  directed  more  or  less  obliquely.    This 
obliquity  increases  from  above  down  ;    for  in  the  upper  cervical 
nerves  the  roots  are  horizontal,  but  in  the  lumbar  and  sacral  nerves  J^?**  ^'^j . 
they  have  a  vertical  direction  around  the  end  of  the  medulla  spinalis. 
The  appearance  of  the  long  fibrils  around  the  end  of  the  cord  (fig. 
124)  resembles  the  extremity  of  a  horse*s  tail,  and  bears  appro-  and  form 
priately  the  term  cauda  equina,  ^uina. 

The  length  of  the  roots  increases  in  proportion  to  their  obliquity.  Length 
Between  the  origin  and  the  intervertebral  foramen  for  the  lowest  cer-  increases 
vical  nerve  the  increase  amounts  to  the  depth  of  one  vertebra  ;  in  the  tnxn  above 
lowest  dorsal  nerve  it  equals  the  depth  of  two  vertebrae  ;  and  in  the  ^^'^' 
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lumbar  and  sacral  nerves  each  succeeding  root  becomes  a  vertebra 
longer,  for  the  cord  does  not  reach  beyond  the  first  lumbar  vertebra. 

Place  of  union  of  the  roots.  Commonly  the  roots  unite  as  before 
stated  in  the  intervertebral  foramina  ;  and  the  trunk  of  the  nerve 
bifurcates  at  the  same  spot  into  anterior  and  posterior  primary 
branches  (fig.  123,  d  and  «).  But  deviations  from  this  arrange- 
ment are  found  at  the  upper  and  lower  ends  of  the  spinal  column 
in  the  following  nerves. 

The  roots  of  the  first  two  cervical  nerves  join  on  the  neural 
arches  of  the  corresponding  vertebras ;  and  the  anterior  and  poste- 
rior priraarj'  branches  diverge  from  the  trunks  in  that  situation. 

In  the  sacral  nerves  the  union  of  the  roots  takes  place  within  the 
spinal  canal  ;  and  the  primary  branches  of  the  nerves  issue  by  the 
apertures  in  the  front  and  back  of  the  sacrum. 

The  roots  of  the  coccygeal  nerve  are  also  united  in  the  spinal  canal ; 
and  the  anterior  and  posterior  branches  of  its  trunk  escape  by  tlie 
lower  aperture  of  that  canal. 

Situation  of  the  ganglia.  The  ganglia  are  placed  commonly  in  the 
intervertebral  foramina,  but  where  the  position  of  those  apertures 
is  irregular,  as  at  the  upper  and  lower  extremities  of  the  spinal 
column,  they  have  the  following  situation  : — In  the  first  two  nerves 
they  lie  on  the  neural  arches  of  the  atlas  and  axis.  In  the  sacral 
nerves  they  are  contained  in  the  spinal  canal.  In  the  coccygeal 
nerve  the  ganglion  is  also  within  the  canal,  and  about  the  middle 
of  the  long  posterior  root  (Schlemm). 

Vessels  of  the  Spinal  Cord.  The  arteries  on  the  surface  of  the 
cord  are  anterior  and  posterior  spinal. 

The  anteiHor  spinal  artery  occupies  the  middle  line  of  the  cord 
beneath  the  fibrous  band  before  alluded  to  in  that  position.  It 
begins  by  the  union  of  two  small  branches  of  the  vertebral  artery 
(p.  180)  ;  and  it  is  continued  to  the  lower  end  of  the  cord  by  a 
series  of  anastomotic  branches,  which  are  derived  from  the  vertebral 
and  ascending  cervical  arteries  in  the  neck,  and  from  the  intercostal 
arteries  in  the  Back.  Inferiorly  it  supplies  the  roots  of  the  nerves 
forming  the  cauda  equina,  and  ends  on  the  central  fibrous  prolonga- 
tion of  the  cord.  TTie  branches  of  this  artery  ramify  in  the  pia 
mater,  some  entering  the  median  fissure. 

The  posterior  spinal  arteries^  one  on  each  side,  are  continued  from 
the  upper  to  the  lower  part  of  the  cord,  behind  the  roots  of  the 
nerves.  These  vessels  are  furnished  from  the  same  source  as  the 
anterior  (p.  180),  and  their  continuity  is  maintained  by  a  series  of 
anastomotic  offsets,  which  enter  the  canal  along  the  spinal  nerves. 
Dividing  into  small  branches,  the  vessels  of  opposite  sides  form  a 
free  anastomosis  around  the  posterior  roots,  and  some  twigs  enter 
the  posterior  fissure  of  the  cord. 

The  veins  of  the  spinal  cord  are  very  tortuous  and  form  a  plexus 
on  the  surface.  At  intervals  larger  trunks  arise,  which  accompany 
the  spinal  nerves  to  the  intervertebral  foramina,  and  end  in  the 
veins  outside  the  spinal  canal.  Near  the  top  of  the  cord  the  veins 
are  united  into  two  or  more  small  branches,  which,  communicating 
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with  the  intraspinal  veins,  join  in  the  skull  the  inferior  cerebollftr 
veins,  or  the  inferior  petrosal  sinuses. 

The   SPINAL  COBD  (medulla    spinalis)  ia  the  ^'S'  12^.'  Bi 

elongated  rounded  part  of  the  cerehro- spinal 
oeiitre,  which  is  enclosed  within  the  spina!  canal. 
Invested  by  the  niembranea  before  examined, 
the  medulla  occupies  about  two-thirds  of  the 
length  of  its  canal,  and  ia  much  smaller  than 
the  bony  caae  surrounding  it. 

Hie  extent  of  the  spinal  cord  is  from  the 
upper  border  of  the  atlas  to  the  lower  border 
of  the  first  lumbar  vertebra,  but  its  teniiination 
interiorly  may  be  a  little  higher  or  lower  than 
that  spot.  In  the  embryo  before  the  third 
month  the  medulla  reaches  tliroughout  the 
spinel  canal,  but  it  gradually  recedes  aa  the 
surrounding  bones  enlarge  faster  than  it,  until 
it  takes  the  jioaition  it  has  in  the  adult.  Its 
length   is  usually   from    fiftuen   to   eighteen 

Snperiorly  the  cord  joins  the  medulla  oblon-        '^'^('iWJIHHH^      Inferior 
gata;  and  inferiorly  it  becomes  [lointwi,  being        b J^iJIUHh — ''   tu'Seidult 
sometimes  marked  by  one  or  two  Bwollings,  and 
ends  in  the   fibrous   prolongation,  named   the 
central  ligament  of  the  cord  or  Slum  tcrminalo 
(6g.  12),rf). 

The  size  of  the  spinal  cord  is  much  increased 
where  the  neri-ca  of  the  limlis  are  attached. 
There  ore  therefore  two  enlargements  on  it, 
viz.,  cervical  and  dorsal :  the  one  in  the  neck 
reaches  from  the  third  cervical  to  the  first  dorsal 
vertebra ;  the  olhcr  in  the  Back  is  snialler,  and 
is  on  a  level  with  the  last  dorsal  vertebra.  In 
the  upper  enlargement  the  greatest  thickness 
is  from  side  to  side  ;  but  in  the  lower  swelling 
the  measurement  from  before  back  rather  oi- 
ceede  the  other. 

Whilst  the  pia  mater  remains  on  the  cord, 
the  anterior  surface  is  distinguished  from  the 
posterior  by  a  central  fibrous  band  and  the 
anterior  spinal  artery ;  and  by  the  irregular 
line  of  the  anterior  nerve-roota,  which  approach 
the  middle  towards  the  lower  end. 

Diueetioa.  For  the  examination  of  the  struc-  '[  p 

tnre  the  student  should  possess  a  piece  of  the  at 

medulla  whicii   has   been   hardened  in  spirit,  for  the  cord  which  ia 

*  Memhraaea  of  the  epinal  cord  laid  opea,  to  afaow  tbe  lover  ewl  of  tha 
cord  with  tbe  Ilium  termiDale.  a.  Dun  mater,  and  b,  the  fibrous  baod  fiiiag 
it  to  tbe  corcyi.     c.  FainleJ  lower  end  of  tha  catd.     d.  Filum  terminale  A 


Fig.  125.* 
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obtained  from  the  spinal  canal  at  thia  period,  is  not  fitted  for  the 
purpoHe  of  dissection.  Supposing  the  pia  mater  removed  from  the 
Btirfnce,  with  the  roots  of  the  nerves  left  on  one  side,  the  student 
will  he  able  to  ohsen'e  the  following  divisions  of  the  medulla. 
FiBBCRES  OF  THE  CoBB  (fig.  125).  On  tlie  anterior  and  posterior 
'  aspects  of  the  cord  is  a  median  longitudinal  cleft— the  anterior  and 
posterior  median  fissures,  which  mark  its  division  into  halves  :  and 
along  the  line  of  the  posterior  roots  of  the  ner^-es,  in  each  hnlf,  is 
another  slit — the  lateral  fissure. 

The  anterior  median  JUturt  (fig.  125)  is  wider  than  the  posterior, 
and  penetrates  about  one  third  of  the  thickness  of  the  medulla  r  it 
is  liucd  by  a  piece  of  the  pia  mater, 
and  is  deepest  towards  the  lower  end 
of  the  cord.  White  mcdulkiy  substance 
lines  the  fissure  ;  and  in  the  bottom  of 
it  the  white  fibres  are  transverse,  and 
are  separated  by  apertures  for  blood- 
vessels. 

The  ^Jos/tiTOr  medianjissare  (fig.  125) 
is  not  so  wide,  or  so  well  marked  as 
the  anterior  ;  but  it  is  best  seen  nt  the 
upper  part  of  the  neck,  and  in  the  lower 
or  dorsal  enlargement.  \'essela  of  the 
posterior  sarface  of  the  cord  enter  It. 

Tlie  lateral  jiiture  is  situate  along  the  line  of  attachment  of  the 
fibrilH  of  the  posterior  roots  (fig.  125,  d). 

Between  the  lateral  and  posterior  median  fissures  is  a  shght  groove 
on  the  surface  (fig.  125,  e). 

Sometimes  a  lateral  fissure  is  described  along  the  line  of  origin 
of  the  ant«rior  roots  (A),  but  there  is  not  any  cleft  in  that  situation. 
1  Skoments  of  the  Cord.  Each  half  of  the  cord  between  the 
median  fissures  is  divided  into  two  by  the  lateral  sulcus  (fig.  125,  d)  : 
the  piece  in  front  of  that  sht  and  the  posterior  roots  of  the  nerves 
is  called  the  antero-Iateral  column  (a)  ;  and  the  piece  behind,  the 
posterior  column  (6). 

The  antero-lattral  column  (fig.  125,  a)  includes  ratlier  more  than 
two  thirds  of  the  half  of  the  cord,  extending  backwards  to  the 
jHisterior  roots  of  tho  nerves,  and  gives  attachment  to  the  anterior 
roots  (i). 

The  potUrloT  eoluma  (fig.  125,  6)  is  mtuate  between  the  lateral 
fissure  (rf),  with  the  posterior  roots  of  the  nerves  (j),  and  the  central 
median   fissure.     Near   the  median   fissure  is   a  slight  groove  («), 


*  A  aection  of  tbe  apinal  cord,  to  show  its  compontion,  and  its  diTiiiong. 
Fiseurea  in  the  middle  line  ara  the  anterior  and  poHtetiorinedinn— the  anterior 
being  the  wider,  d.  The  lateral  fismra.  t.  The  slijiht  groove  betveen  tha 
lateral  and  the  posterior  median  fissare,  which  marhs  the  limit  of  the  posterior 
meiliaa  column.  Columna :  a,  Antero-Uteral.  b,  FoBterior.  c.  Foaterior 
median.  Composition  :  g.  Ctraj  crescvnt,  turroimded  l>;  white  fibrea. 
h.  On;  tranxTene  conimimire,  and  t,  can^  of  the  cord  in  ii.  j.  Posterior, 
and  t,  anterior  root  of  a  aerre  entering  tho  graj  creacenl. 
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which  marks  off  a  slender  piece,  the  posterior  median  column  (c)  : 
this  portion  is  best  seen  in  the  cervical  region  of  the  cord. 

A  central  piece,  or  the  commissure  of  the  cord,  connects  the  »nd  corn- 
halves  and  limits  the  depth  of  the  median  fissures.  ^^' 
Different  division  of  the  cord.    Each  half  of  the  cord  is  sometimes  J.^^'^^* 
divided  into  three  columns — anterior,  lateral,  and  posterior,  whose 
limits  are  the  following  : — The  anterior  reaches  from  the  anterior 
roots  of  tlie  nerves  to  the  median  fissure  in  front.    The  lateral 
coluom  is  limited  before  and  behind  by  the  roots  of  the  nerves. 
The  posterior  with  its  small  posterior  median  segment,  is  placed 
between  the  posterior  roots  and  the  median  fissure  beliind. 

Composition  of  the  Ck)RD  (fig.  125).  A  horizontal  section  of  the  Cord  con- 
medulla  shows  more   distinctly  its  division  into  halves,  with   the  an?whiSi*^ 
commissural  or  connecting  piece  between  them.    The  same  cut  matter, 
demonstrates  the  existence  of  a  mass  of  gray  matter  in  the  interior, 
which  is  arranged  in  the  form  of  two  crescents  (one  in  each  half) 
united  by  a  cross  piece,  and  surrounded  by  white  substance. 

The  commissure  (fig.  125,  h)  consists  of  two  parts,  viz.,  a  trans-  The  com- 
verse  band  of  gray  matter,  with  a  white  stratum  in  front. 

The    gray    transverse    band    (gray    commissure)   connects    the  The  gray 
opposite  crescents,  and   consists  of  nerve  cells,  and  of  transverse  ^     * 
nerve  fibres  derived  from  the  halves  of  the  cord  and  the  roots  of 
the  nerves. 

In  its  centre  is  the  shrunken  canal  of  the  spinal  cord  (fig.  125,  </),  J^nai^*"^ 
which  is  best  seen  in  the  fetus.     It  reaches  the  whole  length  of  the 
medulla,  and  a  cross  section  of  the  cord  shows  it  as  a  round  spot. 
Above,  it  opens  on  the  floor  of  the  fourth  ventricle,  and  below  it  is 
continued    into   the   filum    terminale.     It   is  lined  by  a  columnar  lined  by 
ciliated  epithelium  ;  and  is  obstructed  by  a  granular  material  near  «P^**^«^"™- 
the  upper  opening  (Clarke). 

The  white  piece  of  the  commissure  is  formed  partly  by  fibres  of  The  white 
the  anterior  column  ;  and  partly  by  fibrils  of  the  anterior  roots  of  ^**^^^* 
the  nerves,  which  here  decussate  as  they  cross  from  the  one  half  to    ' 
the  other.      It  is  best  marked  opposite  the  enlargements  on  the 
cord,  and  is  least  developed  in  the  dorsal  region. 

The  half  of  tlie  medulla.    In  the  half  of  the  cord,  as  in  the  com-  The  half  of 
missure,  gray  and  white  portions  exist ;  the  former  is  elongated  from 
before  back,  being  crescentic  in  shape  as  before  said,  and  is  quite 
surrounded  by  the  latter. 

The   gray  crescent  (g)  is  semilunar  in  form,  with    the  horns  or  The  crcs- 
comua  of   the  crescent  directed  towards  the  roots  of    the  nerves,  ^®" 
and  the  convexity  to  the  middle   line  (fig.  125).      The  crescentic 
masses  in  the  opposite  halves  of  the  cord  are  united  by  the  gray 
commissure. 

The  posterior  comu  is  long  and  slender  (fig.  126,  *),  tand  reaches  Posterior 
near  the  fissure  along  the  attachment  of  the  posterior  nerve-rootfl.  ^""^ 
At   its  extremity,  where  it  is  slightly  enlarged,  it  is  encased  with  a 
rather  transparent  stratum  of  small  nerve  cells,  which  has  been  substantia 
named  the  substantia  gelatinosa  (fig.  126,  ').  gebitinosa. 

The  anterior  comu  (fig.  126,  ')  is  shorter  and  thicker  than  the  Anterior 

coma. 
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Fig.  126.  t 


1/m 


other,  and  projects  towards  the  anterior  roots  without  reaching  the 
surface.     Its  end  has  an  irregular  or  zigzag  outline. 

Mr.  Clarke  describes  two  special   groups  of   cells,  one  on   the 

outer  and  the  other  on  the  inner  side  of  the  gray  crescent,  which 

extend  through  the  cord  below  the  cervical  swelling,  and  with 

which  the  roots  of  the  nerves  are  connected.** 

The  iimer  group,  or  the  posterior  vesicular  column  (fig.  126,  *),  is 

close  behind  the  transverse  commissure  (^); 
whilst  the  outer  group,  or  the  intermediate 
tract  (*)  is  placed  outside  the  crescent, 
about  midway  from  front  to  back.    The 
first  is  best  marked  in  the  dorsal  enlarge- 
ment, and  the  last  in  the  upper  part  of  the 
dorsal  region.    Above  the  cervical  swell- 
ing of  the  cord  only  rudiments  of  those 
tracts  remain  ;  and  the  cells  in  a  line  with 
the  intermediate  tract  are  traversed  by  the 
roots  of  the  spinal  accessory  nerve. 
The  white  substance  of  the  coi^  is  composed  chiefly  of  nerve 
fibres  disposed  longitudinally  in  bundles,  so  as  to  give  passage  to 
intermediate  vessels. 

A  framework  of  verj'  fine  areolar  tissue  extends  through  the 
substance  of  the  spinal  cord,  supporting  the  fibres  and  cells  :  this 
is  continuous  with  the  pia  mater  on  the  surface. 

Modifications  in  the  gray  and  white  substance.  The  white  sub- 
stance exceeds  the  gray  in  quantity  in  the  neck  and  back  ;  but  it  is 
less  abundant  in  proportion  to  the  gray  matter  in  the  lumbar  region. 
The  comua  of  the  gray  crescents  decrease  in  length  from  above 
down,  especially  the  posterior,  and  towards  the  end  of  the  cord  they 
blend  in  one  indented  or  cruciform  mass. 

Origin  of  the  Nerves.  The  deep  origin  of  the  spinal  nerves  is 
uncertain,  like  that  of  the  cranial  ner^'es,  but  the  fibrils  in  each 
root  enter  the  gray  matter  of  the  cord  (fig.  125). 

The  anterior  root  (^)  traverses  the  longitudinal  fibres  of  the  antero- 
lateral column  in  distinct  bundles  ;  and  entering  the  anterior  comn 
of  the  gray  crescent,  it  is  resolved  into  tliree  sets  of  fibres,  external, 
internal,  and  middle : — 

The  outer  set  penetrate  into  the  antero-lateral  column. 
The  inner  set  pass  through  the  anterior  column   and  across  the 
median  fissure  to  the  opposite  half  of  the  cord,  decussating  with 
like  fibres  of  the  opposite  side. 


*  Further  researches  on  the  gray  substance  of  the  spinal  cord.  By  J. 
Lockhart  Clarke,  F.E.S.,  Philosoph.  Trans,  of  the  Royal  Society  for  1859. 
Part  i. 

f  A  representation  of  the  gray  substance  in  the  interior  of  the  spinal  cord, 
near  the  middle  of  the  dorsal  region  (Clarke).  1.  Posterior  comu  (caput 
comu«  Clarke)  of  the  crescent.  2.  Anterior  comu.  3.  Casing  of  the  sub- 
stantia gelatinosa.  4.  Central  canal  of  the  cord.  5.  Transverse  commissure. 
6.  Tractus  intermedio-Iateralis.  7.  Cervix  comu  of  Clarke,  reaching  from 
the  anterior  points  of  the  substantia  gelatinosa  to  the  level  of  the  canal. 
8.  Posterior  vesicular  column. 
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The  middle  set  enter  the  substance  of  the  croacenf,  and  are  loBl  bi 
in  it  and  the  cells  of  the  intermediate  tract.  "' 

Tha  potttrior  rool  (j)  pierces  chiefly  the  posterior  column  of  the  F- 
cord,  and  enters  the  posterior  comu  of  the  crescent  :     but  a  few 
fibres  penetrate  by  the  lateral  fisBurc.    It  tenninates  in  two  bundles 
of  fibres. 

One  bundle  courses  round  the  outer  aide  of  the  vesicular  column,  Jo 
some  fibres  enclosing,  and  others  entering  it  ;  and  a  few  fibrils  escape 
into  the  poBterior  column  of  tlie  cord,  becoming  longitudinal.  c 

The  second  bundle  is  prolonged  into  the  crescent  and  the  inter-  j^ 
mediate  tract,  ns  well  as  into  the  transverse  commissure  behind  the  ci 
central  canal  of  the  cord. 

INTBAEPINAL  VESSELS  (fig.  127).  Arteries  supply  the  cord  and  its  v. 


membranes,  and  tlie  bodies  of  the  vertebrn;.    The  veins  form  a  re-  th* » 
markable  plexus  within  the  canal,  but  this  will  not  be  seen  unless 
the  veins  have  been  specially  injected. 

The  intraspinal  arteries  (a)  are  derived  from  the  vessels  along  the  ?f"'^ 
wdes  and  front  of  the  spinal  column,  viz.  from  the  vertebral  and  aiiina 
ascending  cervical  in  the  neck,  from  the  intercostal  in  the  Back, '"^"^ 
and  from  the  lumbar  and  lateral  sacral  below.    They  are  distributed 
after  the  following  plan  ; — 

As  each  arterj-  enters  the  spinal  canal  by  the  inter^-ertebral  fora-  Di"ti 
men,  it  divides  into  two  branches,  upper  and   lower.      From  the  hnei 
point  of  division  the  branches  are  directed,  one  (6)  upwards  and  *""' 
the  other  (c)  downwards,  behind  the  bodies  of  the  two  contiguous 
vertebrts,  and  join  in  anastomotic  loops  with  nn  offset  of  the  intra- 

*  Intra-BpiiuU  arteries  id  the  loins  {Miiseum  of  OniTeraity  College.  London). 
(I.  BraDch  of  A  lumbar  arterj.  b.  Asceniling,  aad  c,  its  descending  offset. 
it.  Offset  to  tha  hodf  of  the  rertebra  on  each  aide.  t.  Ceiitnl  uteiy  formed 
by  offsets  from  the  lateral  loops. 

t  lotjn-Bpioal  veins  in  the  loim.  a.  Bntnch  to  join  a  lumbar  rein.  b. 
Anterior  laogitudinul  rein,  one  on  each  aide.  e.  Veloa  from  the  bodies  of  the 
Tertebne. 
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i)y  loops;  spinal  artery  above  and  below.  And  from  the  loops  offsets  (d)  are 
furnished  to  the  periosteum  and  the  bodies  of  the  vertebrae.  Anas- 
tomotic twigs  connect  the  arches  across  the  vertebne. 

The  intraspinal  vessels  produce  also  a  central  longitudinal  artery 
(«),  like  that  on  the  front  of  the  spinal  cord,  which    lies  on  the 

andacen.     bodies  of  the  vertebrffi,  and  is  reinforced    at  intervals   by  offsets 

tralveweL     from  the  loops. 

Intnuipiiial       The  intraspinal  veins  (fig.  128)  consist  of  two  anterior  longitu- 
i^."*      dinal  vessels,  which  extend  the  whole  length  of  the  spinal  canal ;  of 
veins  inside  the  bodies  of  the  vertebrae  ;  and  of  a  plexus  of  veins 
beneath  the  neural  arches. 
Anterior  The  anterior  longitudinal  veins  (a)  are  close  to  the  bodies  of  the 

are^boldiiw  vertebrae,  one  on  each  side  of  the  posterior  common  ligament ;  and 
of  vertebne.  they  are  irregular  in  outline,  owing  to  certain  constrictions  near 
the  intervertebral  foramina.  They  receive  opposite  the  body  of 
each  vertebra  the  veins  (c)  from  that  bone ;  and  through  the  inter- 
vertebral foramina  they  have  branches  of  communication  (a)  with 
the  veins  outside  the  spine  in  the  neck,  the  dorsal  region,  the  loins, 
and  the  pelvis. 

Veins  of  the       Veins  of  Hu  hodiee  of  the  vertebra.  Within  the  channels  in  the 
vertebne.  ./  • 

bodies  of  the  vertebrae  are  large  veins,  which  join  on  the  front  of 

the  bone  with  veins  in  that  situation.  Towards  the  back  of  the 
vertebra  they  are  united  in  an  arch,  from  which  two  trunks  issue 
by  the  large  apertures  on  the  posterior  surface.  Escaped  from  the 
bone,  the  trunks  diverge  to  the  right  and  left,  and  open  into  the 
longitudinal  veins. 
Pcwterior  The  posterior  spinal  veins  form  a  plexus  between  the  dura  mater 

arv  in  con-  and  the  arches  of  the  vertebrae.  A  large  vein  may  be  said  to  lie 
2chM^^  on  each  side  of  the  middle  line,  which  joins  freely  with  its  fellow, 
and  with  the  anterior  longitudinal  vein  by  lateral  branches.  Off- 
sets from  these  vessels  are  directed  through  the  intervertebral  fora- 
mina, to  end  in  the  veins  (a)  at  the  roots  of  the  transverse  pro- 
cesses. 


.•l 


CHAPTER  VII. 

DISSECTION   OF   THE   PERINiEUM. 


Section  I. 

PERINEUM  OF  THE  MALE. 

Directions.  The  perinaeum  may  be  allotted  with  greatest  advan-  Before  the 
tage  to  the  dissector  of  the  abdomen  ;  and  its  examination  should  '****®^^ 
be  made  first,  as  the  distinctness  of  many  of  the  parts  is  destroyed  tST 
soon  after  death.    Before  the  body  is  placed  in  the  position  suited 
for  the  dissection,  the   student   may  practise  passing  the  catheter 
along  the  urethra. 

Position  of  the  body.  Whilst  the  body  lies  on  the  Back  it  is  to  be  Place  the 
drawn  to  the  end  of  the  dissecting  table,  till  the  buttocks  project  positira, 
slightly  over  the  edge  ;  and  a  moderately-sized  block  is  to  be  placed 
beneath  the  pelvis,  to  raise  the  perinaeum  to  a  convenient  height. 
Tlie  legs  are  to  be  raised  and  kept  out  of  the  way  by  the  following  and  fturten 
means  : — After  the   knees   have  been    bent,  and  the  tliighs  bent  Sel^! 
upon  the  trunk,  the  limbs  are  to  be  fastened  with  a  cord  in  their 
raised  position.     For  this  purpose  make  one  or  two  turns  of  cord 
round  one   bent   knee  (say  the  right)  ;  carry  the   cord  beneath 
the  table,  and,  encircling  the  opposite  limb  in  the  same  manner, 
fasten  it  finally  round  the  right  knee.    When  the  position  has  been 
arranged,  let  the  student  raise  the  scrotum,  and  place  a  small  piece 
of  cotton  wool  or  tow  within  the  anus,  but  let  him  avoid  distending 
the  rectum. 

Superficial  limits  and  marking.  The  perinaeal  space  in  the  male  is  The  snrfkoe, 
limited,  on  the  surface  of  the  body,  by  the  scrotum  in  front,  and  by  limits, 
the  thighs  and  buttocks  on  the  sides  and  oehind. 

Tliis  region  is  of  a  dark  colour  and  is  covered  with  hairs.     In  The  anua, 
the  middle  line  is  the  aperture  of  the  anus,  which  is  posterior  to  a 
line  extended  from  the  anterior  part  of  the  one  ischial  tuberosity 
to  the  other.    In  front  of  the  anus  the  surface  is  slightly  convex 
over  the  urethra,  and  presents  a  longitudinal  prominent  line  or  raphi^  the  nphd, 
which  divides  the  space  into  two   halves.    Between  the  anus  and  hollow  on 
the  tuberosity  of  the  hip  bone  the  surface  is  somewhat  depressed  * 

over  the   hollow  of  the  subjacent  ischio-rectal  fossa,  especially  in 
emaciated  bodies. 

The  margin  of  the  anal  aperture  possesses  numerous  converging 
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folds,  but  these  are  more  or  less  obliterated  by  the  position  of  the 
body  and  the  distension  of  the  rectum  ;  and  projecting  oftentimes 
through  and  around  the  opening  are  some  dilated  veins  (hjemor- 
rhoids). 

Deep  boundaries.  The  deep  boundaries  of  the  perinajal  space  will 
be  ascertained,  in  the  progress  of  the  dissection,  to  correspond  with 
the  inferior  aperture  or  the  outlet  of  the  pelvis.  The  limits  may 
be  seen  on  a  dry  or  prepared  pelvis,  on  which  the  ligaments  remain 
entire  ;  and  tlio  student  should  trace  on  the  body  the  individual 
boundaries  with  his  linger.  In  front  is  the  arch  of  the  pubes  ;  and 
at  the  posterior  part  is  the  tip  of  the  coccyx,  with  the  great  gluteal 
muscles.  On  each  side  in  front  is  the  portion  of  the  innominate 
bone  which  forms  the  pubic  arch,  viz.  from  the  pubes  to  the  ischial 
tuberosity  ;  and  still  further  back  is  the  great  sacro-sciatic  ligament 
extending  from  the  tuber  ischii  to  the  tip  of  the  coccyx.  This 
region  sinks  into  the  outlet  of  the  pelvis  as  far  as  the  recto- vesical 
fascia,  which  forms  its  floor. 

Form  and  size.  The  interval  included  within  the  boundaries 
above  said  has  the  form  of  a  lozenge,  and  measures  about  four 
inches  from  before  backwards,  and  three  inches  between  the  ischial 
tuberosities. 

Depth,  The  depth  of  the  perinaeum  from  the  surface  to  the  floor 
may  be  said  to  be  generally  about  three  inches  at  the  anus,  but  this 
measurement  varies  in  difiEerent  bodies  ;  and  it  amounts  to  about  an 
inch  near  the  pubes. 

Division,  A  line  from  the  front  of  the  tuberosity  of  one  side  to 
the  corresponding  point  on  the  other,  will  divide  the  perinaeal  space 
into  two  triangular  parts.  The  anterior  half  (urethral)  contains  the 
penis  and  the  urethra,  with  their  muscles,  and  vessels  and  nerves. 
The  posterior  half  (rectal)  is  occupied  by  the  lower  end  of  the 
large  intestine,  with  its  muscles,  &c. 


POSTERIOR  HALF  OF  THE  SPACE. 
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This  portion  of  the  perinasal  space  contains  the  lower  end  of  the 
rectum,  surrounded  by  its  elevator  muscles  and  the  muscles  acting 
pn  the  anus.  The  gut  does  not  occupy  however  the  whole  of  the 
interval  between  the  pelvic  bones  ;  for  on  each  side  is  a  spac^,  the 
ischio-rectal  fossa,  in  which  is  contained  much  loose  fat,  with  the 
vessels  and  nerv^es  for  the  supply  of  the  end  of  the  gut. 

Dissection  (fig.  129).  Tlie  skin  is  to  be  raised  from  this  part  of 
the  perinaeum  by  the  employment  of  the  following  cuts  : — One  is 
to  be  made  across  the  perinaeum  at  the  front  of  the  anus,  and  is  to 
be  extended  rather  beyond  the  ischial  tuberosity  on  each  side.  A 
second  is  to  be  carried  a  little  behind  the  tip  of  the  coccyx  in  the 
same  direction,  and  for  the  same  distance.  The  two  transverse 
of  sphincter,  cuts  are  to  be  connected  by  carrying  the  knife  along  the  mid-line, 
and  around  the  anus.  The  flaps  of  skin  thus  marked  out,  are  to  be 
raised  and  thrown  outwards  from  the  middle  line  :  in  detaching 
the  skin  from  the  margin  of  the  anus,  the  superficial  subcataneous 
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sphincter  muscles  may  be  injm-ed  without  care,  for  they  are  close  to  and  sub- 
the  akin,  without  the  intervention  of  fat.    The  dissector  should  cutaneous 
trace  the  external  sphincter  to  the  coccyx,  and  forwards  for  a  short 
distance  beneath  the  skin ;  and  define  a  fleshy  slip  at  each  side  in 
front  and  behind  to  the  subcutaneous  fatty  layer. 

The  next  step  is  to  bring  into  view  the  ischio-rectal   hollow  Difference 
between  the  side  of  the  rectum  and  the  tuberosity  of  the  hip  bone,  the  i^io? 
On  the  left  side  the  fat  is  to  bo  cleaned  out  of  it  without  reference  ^^^  toaax, 
to  the  vessels  and  nerves,  but  on  the  opposite  side  a  special  dissec- 
tion is  to  be  made  of  them.    To  take  out  the  fat  from  the  left  fossa, 
begin  at  the  outer  margin  of  the  sphincter  ani,  and  proceed  forwards  Dissection 
and  backwards.    In  front  the  dissection  should  not  extend  farther  rectS  fwwlu" 
than  the  anus,  whilst  behind  it  should  lay  bare  the  margin  of  the 
gluteus  maximus.    On  the  inner  side  of  the  hollow  the  levator  ani 
(sometimes  very  pale)  is  to  be  dissected.     On  the  outer  boimdary 
the  pudic  vessels  and  nerve  should  be  denuded  :  they  lie  in  a  canal 
formed  by  fascia,  and  at  some  distance  from  the  surface. 

On  the  right  side  it  is  not  necessary  to  clean  the  muscular  fibres,  On  right 
when  following  the  vessels  and  ners^es.    If  the  student  begins  at  vessels  and 
the  outer  border  of  the  sphincter,  he  will  find  the  inferior  haemor-  ^^'^^' 
rhoidal  vessels  and  nerve,  which  he  may  trace  outwards  to  the  pudic 
trunks  :  some  of  the  branches,  which  join  the  superficial  perinseal 
and  inferior  pudendal  nerves,  are  to  be  followed  forwards.    In  the 
posterior  angle  of  the  space  seek  a  small  ofEset  of  the  fourth  sacral 
nerve  ;  and  external  to  it,  one  or  more  branches  of  the  sciatic  nerve 
and  vessels  turning  round  the  border  of  the  gluteus.    Near  the  front 
of  the  fossa  is  a  superficial  perinseal  artery  with  nerve  (of  the  pudic); 
and  the  last,  after  communicating  with  the  hsemorrhoidal  nerve, 
leaves  the  fossa.    A  second  perinatal  nerve  with  a  deeper  position 
may  be  found  at  the  front  of  the  hollow. 

The  ISCHIO-RECTAL   FOSSA   (fig.  229)   is   the   space  intervening  situation 
between  the  rectum  and  the  ischial  part  of  the  innominate  bone,  o^ '"^sa. 
It  is  a  subcutaneous  and  somewhat  conical  interval,  which  is  larger  Fonn. 
behind  than  before,  and  diminishes  in  width  as  it  sinks  inside  the  Dimensions, 
hip  bone.     Its  width  is  about  one  inch  at  the  surface  ;  and  its 
depth  about  two  inches  at  the  outer  side.     It  is  filled  by  a  soft 
granular  fat. 

The  inner  or  longest  side  of  the  space  is  very  oblique,  and  is  Boundaries, 
bounded  by  the  levator  ani  (d),  together  with  the  coccygeus  muscle 
posteriorly  ;  but  the  outer  side  is  vertical,  and  is  formed  by  the 
obturator  muscle  and  the  fascia  covering  it.  In  front  it  is  limited 
by  the  triangular  ligament  (to  be  afterwards  seen) ;  and  behind  are 
the  great  sacro-sciatic  ligament,  and  the  largest  gluteal  muscle. 
Towards  the  surface  it  is  covered  by  the  teguments,  and  is  overlaid 
in  part  by  the  gluteus  E  and  the  sphincter  extemus  A. 

Position  of  vessels.  Along  the  outer  wall  lie  the  pudic  vessels  and  Pudic  ves- 
nerve  (a),  which  are  contained  in  a  tube  of  fascia  ;  opposite  the  J^tw  waif, 
ischial  tuberosity,  they  are  situate  an  inch  and  a  half  from  the 
surface,  but  towards  the  front  of  the  space  they  approach  to  about 
half  an  inch  from  the  edge  of  the  pubic  arch.    Crossing  the  centre 
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of  the  hollow  are  the  inferior  hcemorrhoidal  vessels  and  nerve  (b), 
"■  ■ — branchea  of  the  pudic.  At  the  anterior  part,  for  a  short  diHtanoe, 
are  two  superficial  perinieal  nerves  (')  (of  the  pndic)  ;  and  at  the 
posterior  part  is  a  smail  branch  of  the  fonrth  sacra!  nerve  ('),  with 
cutaneous  oSsets  of  the  sciatic  vessels  (c)  and  nerve  (*)  btaiding 
round  the  gluteus. 
1  Into  this  space  the  surgeon  sinks  his  knife  in  the  first  incisions 
in  the  lateral  operation  of  lithotomy ;  and  as  he  cairies  it  from 


Fig.  129.* 


before  backwards,  he  will  divide  the  superficial  hemorrhoidal  vessels 
and  nerve. 

Muscles.  Connected  with  the  lower  end  of  the  rectum  are  four 
muscles,  viz.  a  fine  cuticular  muscle,  and  two  sphincters  (ext«mal 
and  internal)  witli  the  levator  ani. 

Cormgalor  cutis  amf  (fig.  129,  ^).  This  thin  subcutaneous  layer 
of  involuntary  muscle  surrounds  the  anus  with  radiating  fibres. 
£xtemally  it  blends  with  the  subdemiic  tissue  outside  the  internal 
sphincter ;  and  internally  it  enters  the  anus  and  ends  in  the  snb- 
mucouB  tissue  within  the  sphincter. 

*  A  viev  of  the  dinectioa  of  the  recUl  hiU  of  the  perimenDi  (Dlnitistimis 
of  DiHuectiona).  MaitUt :  A.  Eitcnul  sphincter.  B.  Comigstor  catit,  oolj 
ptut  left.  0.  Internal  aphiucter,  D.  Levator  ani.  a.  Gluteal  maximna. 
Arleriei ;  a.  Trunk  o(  the  pndic  «rteij.  S.  Inferior  hwmorrhoid*L  C. 
Br&nchca  of  the  sciatic.  Ncrvti :  I.  Inferior  hFemorrhoiclul.  2.  Superficial 
perinieal.     3.  Perinnol  braDch  of  the  fourth  ucml.     1.  Small  sciatic 

t  lliubrntiou  of  Cineetdoni,  p.  213.    Loud.  1866. 


MUSCLES    OF   ANUS.  421 

Action,  By  the  contraction  of  the  fibres  the  skin  is  raised  into  use. 
ridges  radiating  from  the  anus,  such  as  may  be  seen  when  that 
aperture  is  firmly  closed. 

The  EXTERNAL  SPHINCTER  (fig.  129,  ^)  (sphinctcr  ani  extemus)  is  ^^^?™fi. 
a  flat,  thin,  orbicular  muscle,  which  surrounds  the  lower  end  of  the 
rectum.    The  fibres  form  ellipses  around  a  central  aperture,  as  in 
other  orbicular  muscles.    It  arises  posteriorly  by  a  fibrous  band  Origin, 
from  the  back  of  the  coccyx  near  the  tip,  and  by  fleshy  fibres  on 
each  side  from  the  subcutaneous  fatty  layer.    Its  fibres  pass  for- 
wards to  the  anus,  where  they  separate  to  encircle  that  aperture  ; 
and  are  inserted  in  front  into  the  central  point  of  the  perinseum,  Inaertioii. 
and  into  the  superficial  fascia  by  a  fleshy  slip  on  each  side. 

The  sphincter  is  close  beneath  the  sldn,  and  conceals  partly  the  Conneo- 
levator  ani.    The  outer  border  projects  over  the  ischio-rectal  fossa, 
and  the  inner  is  contiguous  to  the  internal  sphincter. 

Action,  The  muscle  gathers  into  a  roll  the  skin  around  the  anus,  Use : 
and  occludes  the  anal  aperture  :  by  its  contraction  it  makes  tense 
the  central  point  of  the  perinaeum. 

Commonly  the  fibres  are  in  a  state  of  involuntary  shght  contraction,  ^""^  ■****» 
but  they  may  be  finnly  contracted  under  the  influence  of  the  will.    ^'»*^»*1' 

The  INTERNAL   SPHINCTER  (fig.  129,  ^  Sphincter  ani  intemus)  is  ^°*^™ji 
situate  around  the  extremity  of  the  intestine,  internal  to  the  pre-  pale  band, 
ceding  muscle,  and  its  edge  will  be  seen  by  removing  the  corrugator 
and  the  mucous  membrane.    The  fibres  of  the  muscle  are  pale,  fine  l«  part  of 
in  textm-e,  quite  separate  from  the  surrounding  external  sphincter,  intestine, 
and  encircle  the  lower  part  of  the  rectum  in  the  form  of  a  ring 
about  half  an  inch  in  depth.    The  muscle  is  a  thickened  band  of 
the  involuntary  circular  fibres  of  the  large  intestine,  and  is  not 
attached  to  the  bone. 

Action.  This  sphincter  assists  the  external  in  closing  the  anus :  ^^• 
and  its  contraction  is  altogether  involuntary. 

The  LEVATOR  ANI  muscle  (fig.  129,  ^)  can  be  seen  only  in  part ;  J°^J^**^^ 
and  the  external  sphincter  may  be  detached  from  the  coccyx,  in 
order  that  its  insertion  may  be  more  apparent.   The  muscle  descends 
from  its  origin  at  the  inner  aspect  of  the  hip  bone,  and  is  inserted  ^^d  ten^ 
along  the  middle  line  from  the  coccyx  to  the  central  point  of  the  in  front  of 
perinaeum  : — the  most  posterior  fibres  are  attached  to  the  side  of     * 
the  coccyx  ;  and  between  that  bone  and  the  rectum  the  muscles  of 
opposite  sides  are  united  in  a  median  tendinous  fine.    The  middle  J^^^J*""** 
fibres  are  blended  with  the  side  of  the  intestine  (rectum).    And  the  centre  of  the 
anterior  are  joined  with  the  opposite  muscle,  in  front  of  the  rectum,  P®^"*"™ 
in  the  central  point  of  the  perinseum. 

This  muscle  bounds  the  ischio-rectal  fossa  on  the  inner  side ;  and  ^qm**^ 
unites  with  its  fellow  to  form  a  fleshy  layer,  convex  downwards, 
through  which  the  rectum  is  transmitted.    Deeper  than  the  muscle 
is  the  recto- vesical  fascia.    Along  the  hinder  border  is  placed  the 
coccygeus. 

Action.  Its  action  on  the  rectum  is  to  elevate  and  invert  the  lower  Use  on 
end  of  the  gut  after  this  had  been  protruded  and  everted  in  the  * 

passage  of  the  feces. 
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With  the  description  of  the  muscle  in  the  pelvis  its  action  on  the 
urethra  will  be  referred  to  (p.  548). 

Arteries  (fig.  129).  The  pudic  artery,  with  its  inferior  hsemor- 
rhoidal  branch,  and  other  small  ofiEsets  of  it  and  the  sciatic,  are  now 
visible. 

The  pudic  artery  (a)  is  derived  from  the  internal  iliac  in  the  pelvis 
(p.  664),  and  ascending  to  the  genital  organs,  distributes  offsets  to 
the  perinsBum  ;  one  portion  will  be  laid  bare  in  the  hinder,  and  the 
other  in  the  anterior  half  of  the  perinseum. 

As  now  seen,  the  vessel  enters  the  posterior  part  of  the  ischio- 
rectal fossa,  and  courses  forwards  along  the  outer  wall  at  the  depth 
of  one  inch  and  a  half  behind,  but  of  only  half  an  inch  in  front.  It 
is  contained  in  an  aponeurotic  sheath  which  attaches  it  to  the  obtu- 
rator fascia.  The  usual  companion  veins  lie  by  its  side ;  and  two 
nerves  accompany  it,  viz.  the  trunk  of  the  pudic,  and  the  perinaeal 
branch  of  the  same  nerve  which  is  nearer  the  surface.  Its  offsets 
in  the  posterior  half  of  its  course  are  the  following : — 

The  inferior  hcemorrhoidal  branch  (b)  arises  internal  to  the  ischial 
tuberosity  ;  it  sends  offsets  inwards  across  the  ischio-rectal  fossa 
to  the  teguments,  and  the  sphincter  and  levator  ani  muscles.  On 
the  rectum  it  anastomoses  with  the  upper  haemorrhoidal  branch,  and 
with  the  artery  of  the  opposite  side.  In  a  well  injected  body 
cutaneous  branches  may  be  seen  to  run  forwards  to  the  anterior 
part  ^of  the  perinseum,  and  to  communicate  with  the  superficial 
perinaeal  branch. 

Small  muscular  brancJies  cross  the  front  of  the  ischio-rectal  fossa, 
and  supply  the  anterior  part  of  the  levator  ani  muscle. 

The  branches  of  the  sciatic  artery  (c)  appear  on  the  inner  aspect 
of  the  gluteus  maximus  at  the  back  of  the  fossa ;  some  end  in  that 
muscle,  and  others  are  continued  round  its  border  to  the  fat. 

Veins  accompany  the  different  arteries,  and  have  a  like  course 
and  ramification  :  the  pudic  end  in  the  internal  iliac  (p.  665). 

Nerves  (fig.  129).  The  nerves  to  be  learned  in  this  part  of  the 
perinaeum  are,  the  trunk  of  the  pudic  and  its  inferior  haemorrhoidal 
and  perintieal  branches ;  an  offset  of  the  fourth  sacral ;  and  some 
branches  of  the  small  sciatic. 

The  pudic  nerve  comes  from  the  sacral  plexus,  and  accompanies 
the  artery  to  the  genitals.  In  the  anal  half  of  the  perinaeum  it  is 
placed  deeper  than  the  artery,  and  furnishes  the  two  subjoined 
branches. 

The  inferior  hcemorrhoidal  branch  (1)  crosses  the  ischio-rectal  fossa, 
and  reaches  the  margin  of  the  anus,  where  it  terminates  in  offsets 
to  the  integument  and  the  sphincter  muscle.  Other  cutaneous  off- 
sets of  the  nerve  turn  forwards  over  the  fossa,  and  communicate 
with  one  of  the  superficial  perinaeal  nerves,  and  with  the  inferior 
pudendal  (of  tlie  small  sciatic)  on  the  margin  of  the  thigh. 

The  perinceal  branch  arises  about  half  way  along  the  fossa,  and 
becomes  superficial  to  the  blood-vessels.  It  is  larger  in  size  than 
the  continuation  of  the  nerve  to  the  penis,  and  divides  into  cutane- 
ous, muscular,  and  genital  offsets.   Its  two  cutaneous  offsets  (super- 
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ficial  perinseal)  may  be   seen  on  the  right  side,  where   they  lie  of&ets  to 
for  a  short  distance  in  the  ischio-rectal  fossa.  mwitsf^ 

The  hamorrhoidal  branch  of  the  fourth  sacral  nerve  (*)  reaches  gjanch  of 
the  ischio-rectal  fossa  by  piercing  the  fibres  of  the  levator  ani.  wwral  nerve 
Appearing  in  the  posterior  part  of  the  fossa,  near  the  coccyx,  the 
nerve  ends  by  supplying  the  external  sphincter,  and  the  integuments  Buppliee 
behind  the  anus.  and  skS^ 

One  or  two  cutaneous  branches  of  the  small  sciatic  nerve  (^)  turn  ofbets  of 
round  the  lower  border  of  the  gluteus,  in  their  course  to  the  tegu-  "^S 
ments  on  its  surface. 


ANTERIOR  HALF  OF  THE  PERINEAL   SPACE. 

In  the  anterior  part  of  the  perinaeal  space  are  lodged  the  crura  of  Urethiml 
the  penis,  and  the  tube  of  the  urethra  as  it  courses  from  the  interior 
of  the  pelvis  to  the  surface  of  the  body.     Placed  about  midway  andsenenl 
between  the  bones,  the  urethra   is   supported   by  the  triangular  J^S^***'  **' 
ligament  of  the  perinaeum,  and  by  its  union  with  the  penis. 

Muscles  are  collected  around  the  urethra  to  aid  in  the  expulsion 
of  the  contents  of  that  tube  :  some  of  these  are  superficial  to,  and 
some  within  the  triangular  ligament. 

The  vessels  and  nerve  He  along  the  outer  side,  as  in  the  posterior 
half,  and  send  inwards  offsets. 

Dissection  (fig.  130).  To  raise  the  skin  from  the  anterior  half  of  Inclsionato 
the  perinaeum,  a  transverse  cut  is  to  be  made  at  the  back  of  the  skin, 
scrotum,  and  is  to  be  continued  for  a  short  distance  (two  inches)  on 
each  thigh.    A  second  incision  along  the  middle  line  will  allow  the 
flaps  of  skin  to  be  reflected  outwards.    After  the  removal  of  the  ^^^^FR. 
skin  the  subcutaneous   fat  (superficial  fascia)  which  covers  the  ikscia,  and 
front  of  the  perinseal  space,  is  to  be  blown  up  by  means  of  a  pipe  "fi<«t  *t. 
introduced  beneath  it  posteriorly.    Each  side  is  to  be  inflated  to 
demonstrate  a  partition  along  the  middle  line,  and  a  septum  between 
the  perinaeal  space  and  the  thigh  which  prevents  the  air  passing  to 
the  limb. 

The  student  is  next  to  cut  through  the  superficial  fascia  on  the 
left  side  from  the  scrotum  to  the  ischio-rectal  fossa ;  and  after 
reflecting  it,  and  removing  loose  fatty  tissue,  its  line  of  attachment 
to  the  bones  externally,  and  to  the  triangular  ligament  posteriorly, 
will  be  brought  into  view.    The  septum  along  the  middle  line  should 
be  also  defined.    To  show  more  completely  the  attachment  of  this  tioniifiwm 
subcutaneous  layer  to  the  pubic  arch  between  the  perinaeal  space  tWghai^ 
and  the  thigh,  it  will  be  necessary  to  take  away  from  the  left  limb  Jpioe. 
the  fat  on  the  fascia  lata,  external  to  the  line  of  the  bone. 

In  the  fat  of  the  thigh  on  the  right  side  the  student  should  seek  On  right 
the  inferior  pudendal  nerve,  which  pierces  the  fascia  lata  one  inch  ^IrJSp 
anterior  to  the  tuber  ischii,  and  about  tlie  same  distance  from  the  pndend 
margin  of  the  pubic  arch  ;  and  should  trace  its  junction  in  the  fat 
with  the  inferior  haemorrhoidal  nerve.    Afterwards  the  nerve  is  to 
be  followed  forwards  to  where  it  enters  beneath  the  superficial 
fascia  in  the  middle  line. 


DIBSEOTION   OF  THE  FXBIN^tTU. 

The  tuhaitaruoui  fatly  layer  or  the  K^terfidalfiaeia  of  the  tuiterior 
half  of  the  perinsnm  is  continuoaB  with  that  of  the  adjoining 
KgionB  ;  and  its  depth,  and  the  quantity  of  fat  in  it,  will  vary  with 
the  condition  of  the  body.    It  resemblea  the  correaponding  etratnm 

ttitUckneu  of  the  groin  and  upper  part  of  the  thigh,  in  cousisUng  of  two 

"***  different  portionH. 

^^^"•^        One,  a  subcutaneouH  fatty  part,  continuoua  with  that  of  the  rest 
of  the  body,  which  loeee  ita  fat  towards  the  acrotom,  and  possesses 
there  involuntary  muscular  fibres. 
The  other  deeper,  but  more  membranous  part,  is  of  limited  extent, 

Pig.  130.* 


:    and  is  connected  with  the  firm  subjacent  structures.    Externally  it 

is  fixed  to  the  pubic  arch  of  the  hip-bone,  outude  the  line  of  the 

cnu  penie  and  its  muscle,  extending  aa  low  as  the  ischial  tuberosity. 

PoBteiiorly  the  stratum  bends  down  to  join  the  triangular  ligament 

of  the  urethra;  but  in  front  it  is  unattached,  and  is  continued  to 

the  scrotum  and  penis.    By  means  of  similar  connections  of  the 

""  membrane  on  both  sides,  a  space  is  enclosed  over  the  anterior  half 

^  of  the  perinsnm.    From  its  under  surface  a  septum  dips  down- 

n.  wards  in  the  middle  line,  and  divides  posteriorly  the  subjacent 

apace  into  two  ;  but  anteriorly  this  partition  is  less  perfect,  or  may 

disappear. 

*  Superficial  dissection  of  Uie  anterior  balf  of  tbe  periusam  (Illiulnitiona 
of  Disseotiona).  Mutda :  a.  Bjacolatot  nrina.  b.  Erector  penis,  c  Tnns- 
rersalii  perinaL  D.  Lenttor  bdL  ■.  O-lntens  maiimus.  a.  Cms  penis,  h. 
Uiethra.  ArUria:  a.  TransTerse  perineal,  b.  SaperGcial  perinmJ.  e. 
Bruush  of  sciatie.  Nena  ;  1.  Inferior  bsmoirhoidsl  2  and  3.  Saperficial 
poinaaL    i.  Interior  podendaL 
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Air  blown  beneath  the  fascia  passes  forwards  to  the  scrotum  ;  course  of 
and  this  direction  is  given  to  it  by  the  deep  connections  of  that  JJJ^J? 
membrane  with  parts  around.    Should  urine  be  efEused  beneath  the  urine, 
superficial  fascia,  the  fluid  will  necessarily  be  directed  forwards, 
like  the  air,  through  the  scrotum  to  the  penis  and  the  front  of  the 
abdomen. 

Dissection,  The  superficial  vessels  and  nerves  are  to  be  dissected  Disseotion 
on  the  right  side  of  the  perinajum,  by  cutting  through  the  super-  ^J  vJ^b 
ficial  fascia  in  the  same  manner  as  on  the  left  side.    The  lonsr «» "K^* 
slender  artery  then  visible  is  the  superficial  perinaeal,  which  gives 
a   transverse    branch    near   its   commencement.     Two    superficial 
perineal  nerves  accompany  the  artery  ;  and  the  inferior  pudendal 
nerve  is  to  be  traced  forwards  to  the  scrotum.    Communications 
are  to  be  sought  between  these  nerves  anteriorly,  and  between  one 
of  the  perinajal  and  the  inferior  haemorrhoidal  posteriorly  ;  and  all 
the  nerves  are  to  be  followed  backwards. 

Artkries  (fig.   130).    The  superficial   and   transverse  perinaeal  Superficial 
arteries  beneath  the  fascia  are  branches  of  the  pudic,  and  are  two  pudic.  ^ 
or  three  in  number. 

The  superficial  perinceal  branch  (fig.  130,  ft),  arising  at  the  fore  Superficial 
part  of  the  ischio-rectal  fossa,  runs  over  or  under  the  transverse  P*"^^"*^ 
muscle,  and   beneath  the  superficial   fascia  to  the   back  of   the 
scrotum,  where  it  ends  in  flexuous  branches.    As  the  vessel  lies  «nds  in 
internal  to  the  pubic  arch,  it  supplies  offsets  to  the  muscles  beneath  ;  ' 

and  in  front  it  anastomoses  with  the  external  or  superficial  pudic 
branches   of   the   femoral    artery.    Sometimes   there   is  a  second  and  supplies 
perineal  branch.  """"^^^ 

The  transverse  artery  of  the  perinsBum  (fig.  130,  a)  arises  from  Transverse 
the  preceding,  and  is  directed  transversely  to  the  middle  of  the     *^' 
perineal  space,  where  it  is  distributed  to  the  integuments  and  the 
muscles  between  the  urethra  and  the  rectum.    It  anastomoses  with 
the  one  of  the  opposite  side. 

Branches  of  veins  accompany  the  arteries,  and  open  into  the  ^^ina  with 
trunk  of  the  pudic  vein  :  those  with  the  superficial  perinsBal  artery 
are  plexiform  at  the  scrotum. 

Nerves  (fig.  130).  There  are  three  cutaneous  nerves  of  the  scrotum  Cutaneous 
on  each  side,  viz.  inferior  pudendal  of  the  small  sciatic,  and  two  scrotum, 
superficial  perineal  branches  of  the  pudic  nerve. 

The  superficial  perinceal  nerves,  two  in  number,  are  named  anterior  Two  super- 
and  posterior  from  their  relative  position  :  both  arise  in  the  ischio-  u^i.      * 
rectal  fossa  from  the  perinaeal  branch  of  the  pudic  nerve  (p.  422). 

The  posterior  branch  (')  is  continued  forwards,  beneath  the  super-  Posterior 
ficial  fascia,  with  the  artery  of  the  same  name  to  the  back  of  the  tcnSe* 
scrotum.    Whilst  in  the  fossa  the  nerve  gives  inwards  an  ofEset  to  scrotum, 
the  integuments  in  front  of  the  anus  ;  and  this  communicates  with 
the  inferior  haemorrhoidal  nerve. 

The  anterior  branch  (')  passes  under  the  transverse  muscle,  and  and  anterior 
accompanies  the  other  to  the  scrotum.    Muscular  ofEsets  are  fur-  couneas 
nished  by  it  to  the  levator  ani  and  the  other  superficial  muscles.       posterior ; 

The  superficial  perinaeal  branches  communicate  with  one  another, 
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and  the  posterior  is  joined  by  the  inferior  pudendal  nerve.  At  the 
scrotum  they  are  distributed  by  long  slender  filaments,  which  reach 
as  far  as  the  under  surface  of  the  penis.  In  the  female  these 
nerves  supply  the  labia  pudendi. 

Other  muscular  branches  of  the  pudic  will  be  afterwards  exa- 
mined (p.  431). 

The  inferior  pudendal  nerve  (*)  is  a  branch  of  the  small  sciatic. 
It  pierces  the  fascia  lata  about  one  inch  in  front  of  the  ischial 
tuberosity,  and  enters  beneath  the  superficial  fascia  of  the  perineum, 
to  end  in  the  outer  and  fore  parts  of  the  scrotum.  Communica- 
tions take  place  between  this  nerve,  the  inferior  hajmorrhoidal,  and 
the  posterior  of  the  two  superficial  perinaeal  branches.  In  the 
female  the  inferior  pudendal  nerve  is  distributed  to  the  labium. 

Dissection.  For  the  display  of  the  muscles,  the  fatty  layer,  as 
well  as  the  vessels  and  nerves  of  the  left  side,  must  be  taken  away 
from  the  anterior  half  of  the  perineBal  space.  Afterwards  a  thin 
subjacent  aponeurotic  layer  is  to  be  removed  from  the  muscles. 
Along  the  middle  line  lies  the  ejaculator  urinse  ;  and  in  cleaning  it 
the  student  is  to  follow  two  fasciculi  of  fibres  from  it  on  the  same 
side, — one  in  front,  the  other  behind.  On  the  outer  edge  of  the 
space  is  the  erector  penis.  And  behind,  passing  obliquely  between 
the  other  two,  is  the  transverse  muscle. 

The  student  should  seek,  on  the  right  side,  the  branches  of  the 
two  superficial  perineeal  nerves  to  the  underlying  muscles  ;  and 
beneath  the  transversalis,  an  offset  of  the  perinajal  branch  which 
supplies  the  deep  muscles  and  the  urethra. 

Muscles  (fig.  130).  Superficial  to  the  triangular  ligament  in  the 
anterior  half  of  the  perineeal  space,  are  three  muscles,  viz.  the 
erector  penis,  the  ejaculator  urinse,  and  the  transversalis  perinaei. 
Other  muscles  of  the  urethra  are  contained  between  the  layers  of 
the  triangular  ligament,  and  will  be  subsequently  seen. 

Central  point  of  the  perinceum.  Between  the  urethra  and  the 
rectum  is  a  white  fibrous  spot,  to  which  this  term  has  been  applied. 
It  occupies  the  middle  line,  half  an  inch  in  front  of  the  anus.  In 
it  the  muscles  acting  on  the  rectum  and  the  urethra  are  united  ;  and 
it  serves  as  a  common  point  of  support  to  the  space. 

The  ERECTOR  PENIS  (fig.  130,  ^)  is  the  most  external  of  the  three 
muscles,  and  is  narrower  at  each  end  than  in  the  middle.  It  covers 
the  cms  penis  ;  and  its  fibres  arise  from  the  ischial  tuberosity 
farther  back  than  the  attachment  of  the  penis,  and  from  the  bone 
on  each  side  of  the  cms.  Superiorly  the  muscle  is  inserted  into  the 
inner  and  outer  surfaces  of  the  cms  penis.  It  rests  on  the  root  of 
the  penis  and  the  bone. 

Action.  The  muscle  compresses  the  crus  penis  against  the  sub- 
jacent bone,  and  retards  the  escape  of  the  blood  from  that  organ 
by  the  veins  :  in  that  way  it  will  contribute  to  the  continuance  of 
distention. 

The  EJACULATOR  URiNiE  muscle  (fig.  130,  ^)  lies  on  the  urethra. 
The  muscles  of  opposite  sides  unite  by  a  median  tendon  along  the 
middle  line  and  in  the  central  point  of  the  perinsBTun  (origin).    The 
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fibres  are  directed  outwards,  curving  around  the  convexity  of  the  Origin  at 
urethra,  and  give  rise  to  a  thin  muscle,  which  has  the  following  °^^«  ^^ 
insertion : — The  most  posterior  fibres  are  lost  on  the  front  of  the 
triangular  ligament.     The  anterior  fibres,  which   are  the   longest 
and  best  marked,  are  inserted  into  the  penis  on  its  outer  aspect,  insertion  by 
before  the  erector  ;  and,  according  to  Kobelt,*  they  send  a  ten-  **^"®  P"^ 
dinous  expansion  over  the  dorsal  vessels  of  the  penis.    Whilst  the 
middle  or  intervening  fibres  turn  round  the  urethra,  surrounding  it 
for  two  inches,  and  join  their  fellows  by  a  tendon. 

The  ejaculator  muscle  covers  the  bulb  and  the  urethra  for  three  Smrounda 
inches  in  front  of  the  triangular  ligament.f     If  the  muscle  be  cut       '"*""■• 
through  on  the  right  side,  and  turned  off  the  urethra,  the  junction 
with  its  fellow  above  that  tube  will  be  apparent. 

Action.  The  two  halves,  acting  as  one  muscle,  can  diminish  the  use, 
m-ethra,  and  eject  forcibly  its  contents.     During  the  flow  of  fluid 
in  micturition  the  fibres  are  relaxed,  but  they  come  into  use  at  the 
end  of  the  process,  when  the  passage  has  to  be  cleared.    The  action  voluntanr 

.     .        1      A         •     xi  •     •  J!  xu  andinvolun- 

IS  mvoluntary  m  the  emission  of  the  semen.  tary. 

The  TRANSVEUSALis  PERiN.«i  (fig.  130,  ^)  is  a  small  thin  muscle,  TnmBvenw- 
which  lies  across  the  perimeum  opposite  the  base  of  the  triangular  ^  P®"^*"^ 
ligament.    Arising  from  the  inner  surface  of  the  pubic  arch  near  Origin, 
the  ischial  tuberosity,  it  is  inserted  into  the  central  point  of  the  ^^'^ 
perinaeum  with    the   muscle  of   the  opposite   side,  and  with  the  point 
sphincter  ani  and  the  ejaculator  urinsB^    Behind  this  muscle  the 
superficial  fascia  bends  down  to  join  the  triangular  ligament. 

Sometimes  there  is  a  second  small  fleshy  slip,  anterior  to  the  Acceaaory 
transversalis,  which  has  been  named  transversalis  alter  /  this  throws  salis. 
itself  into  the  ejaculator  muscle. 

Action.  From  the  direction  of  the  fibres  the  muscle  will  draw  Use. 
backwards  the  central  point  of  the  perinaeum,  and  help  to  fix  it  pre- 
paratory to  the  contraction  of  the  ejaculator. 

The  three  muscles  above  described,  when  separated  from  each  ^  triangnlar 

.....  space  be- 

other  by  the  dissection,  limit  a  triangular  space,  of  which  the  ejacu-  tween  the 

later  urinse  forms  the  inner  boundary,  the  erector  penis  the  outer  ^^JJles : 

side,  and  the  transversahs  perinaei  muscle  the  base.     In  the  area 

of   this  interval   is  the  triangular   ligament  of  the  urethra,  with 

the   superficial    perinaeal  vessels   and  nerves.      Should   the   knife  t^«  kni'e 

enter  the  posterior  part  of  this  space  during  the  deeper  incisions  in  fitho- 

in  the  lateral  operation  of  lithotomy,  it  will  divide  the  transverse  *°™y' 

muscle  and  artery,  and  probably  the  superficial  perinaeal  vessels  and 

nerves. 

Dissection  (fig.  131).  For  the  display  of  the  triangular  ligament,  ^SJ^**",^ 

the  muscles  and  the  crus  penis,  which  are  superficial  to  it,  are  to  ligament 

*  Die  M&nnlichen  and  Weiblichen  Wollust-Organe,  von  G.  L.  Eobelt, 
1844. 

t  Some  of  the  deeper  fibres  which  immediately  surround  the  bulb,  have 
been  described  as  a  separate  stratum  by  Eobelt  These  are  separated  from 
the  superficial  layer  by  thin  areolar  tissue,  and  join  the  corresponding  part 
of  the  other  muscle  by  a  small  tendon  above  the  urethra.  The  name  com* 
pressor  fiemispharium  btUH  has  been  proposed  for  it  by  that  anatomist 
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Od  Uia  left    be  detached  in  tlie  following  way  : — On  the  left  side  the  ejaculator 
■'''*■  urinte  ia  to  be  removed  cornplotely  from  the  front  of  the  ligament, 

and  the  erector  tnuBcle  from  the  crus  of  the  penis.  Next,  the  cms 
penis  is  to  be  detached  from  the  bone  ;  bat  this  inuat  be  done  with 
care  BO  as  not  to  cut  the  triangular  ligament  nor  to  injure,  near 
the  pubcs,  the  tenninal  branches  of  the  pudic  artery  and  nerve  to 
the  penis. 
Onths  rijiht  On  the  right  side  the  digaector  should  trace  out  beneath  the  trana- 
versalia  the  offsets  of  the  peiinEeal  nerve  to  the  deep  muacles  and 
the  lu^thra,  with  the  vessels  accompanying  them. 

Fig.  181." 


itolmon^or        ""^^  TRIANQULAR  LiaAMENT  OF  THE  URETHRA  (fig.  131,  "  pcrillKal 

nntiin.  aponeuroaia)  occupies  the  anterior  part  of  the  pubic  arch,  and 
supports  the  urethral  canal.  The  ligament  is  triangular  in  form, 
with  its  base  below  ;  and  it  is  about  one  inch  and  a  half  in  depth. 

Kit*nt«iid        On  each  aide  it  is  fixed  to  the  pubic  arch  beneath  the  cms  penis. 

Attnoh.        ^^  "P**  '^  connected  with  the  symphyeie  pubis.    Its  base  iatumed 

menca.  towarda  the  rectum,  and  ia  partly  attached  and  partly  free  ; — in 
the  middle  line  it  is  united  with  the  central  point  of  the  perinRura ; 
whilst  laterally  it  ia  &ee  and  sloped  towards  the  bone,  so  that  it  is 
less  deep  at  the  centre  than  at  the  sides  ;  connected  with  the  lower 

*  Deep  diiiecdoD  oftha  perinnam  (IHnstratioiis  of  DissecUons).  Miadet  : 
i.  Elector  penis,  a.  Ejaculator  urins,  cat  a.  Triangular  ligameDl.  D. 
BitsmaJ  sphinctor.  r.  Bulbans  part  of  the  urethra,  a.  Levator  auL  H. 
Deep  tranaverse.  i.  Constrictor  nrethnB.  a.  Cnis  penis,  cut.  Arttria: 
a,  Fudic,  in  the  triangular  ligament,  b.  Dorsal  of  penis,  c.  Carernons.  d. 
Deep  muaoular  and  urethral  branch.  Nerva;  1.  Fudic  tronk.  2.  Peep 
perinieal  or  muKnlar  branch.     8.  Dorsal  of  the  penis. 
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border  is  a  thin  fascia  which  covers  the  surface  of  the  levator  ani 
muscle  in  the  ischio-rectal  fossa.    Superficial  to  it  are  the  muscles  partsorer 
in  the  anterior  half  of  the  perinsdal  space  ;  and  the  superficial  fascia  ^^ 
is  united  to  it  near  the  lower  border. 

The  ligament  is  composed  of  two  layers  of  membrane  (anterior  Consists  of 
and   posterior)  which   are   united   below.    The  posterior  layer  is  ■*'***• 
derived  from  the  recto- vesical  fascia.    The  anterior  is  a  separate 
membrane,  formed  chiefly  of  transverse  fibres,  but  it  is  so  thin  as 
to  allow  the  vessels  and  the  muscular  fibres  to  be  seen  through  it. 

Perforating  the  fore  part  of  the  ligament,  about  one  inch  below  Aperturas 
the  symphysis  pubis,  is  the  canal  of  the  urethra,  P  ;  but  the  margin  {Jjj^^ 
of  the  opening  giving  passage  to  that  tube  is  blended  with  the 
tissue  of  the  corpus  spongiosum  urethraa.     About  midway  between  ^^  dorsal 
the  preceding  opening  and  the  symphysis  pubis  is  the  aperture  for  vein,  and 
the  dorsal  vein  of  the  penis  ;  and  external  to  this,  near  the  bone  on  nerres. 
each  side,  the  terminal  parts  of  the  pudic  artery  and  nerve  to  the 
penis  (6  and  3)  perforate  the  ligament  by  separate  apertures. 

Between  the  layers  of  the  ligament  are  contained  the  membran-  Between 
ous  part  of  the  urethra,  with  its  muscles,  vessels,  and  glands ;  and  ^y®"- 
the  bloodvessels  and  nerves  of  the  penis. 

Dissection.  The  muscles  between  the  layers  of  the  ligament  will  Dissection, 
be  reached  by  cutting  through  with  care,  on  the  left  side,  the 
superficial  stratum  near  its  attachment  to  the  bone,  and  raising  and 
turning  inwards  that  piece  of  membrane.  By  a  little  cautious  dis- 
section, and  the  removal  of  some  veins,  the  following  objects  will 
come  into  view  with  the  undermentioned  position : — 

Parts  between  the  layers  of  the  ligament.  Near  the  base  is  a  narrow  Things  In 
transverse  muscle,  H,  which  is  directed  to  the  bulb  of  the  urethra.  la^i^^Jot 
Higher  up,  and  crossing  inwards  from  behind  the  pubic  arch,  is  the 
fasciculus  of  fibres  of  the  constrictor  urethrae  muscle,  i,  which  sur- 
rounds the  membranous  part  of  the  urethra.  And  below  the  urethra 
are  the  glands  of  Cowper.  Beneath  the  bone  are  the  pudic  vessels 
(a)  and  nerve,  the  former  giving  its  branch  to  the  bulb,  and  the 
latter  being  deeper  in  position  ;  and  below  the  pubes  is  the  sub- 
pubic ligament.  Deeper  than  all,  the  student  may  see  the  posterior 
layer  of  the  ligament,  continuous  with  the  recto-vesical  fascia 
which  separates  the  pcrinseum  from  the  pelvic  cavity. 

Muscles.  The  two  muscles  connected  with  the  membranous  part  Moscles  of 
of  the  urethra,  are,  deep  transverse,  and  constrictor  of  the  urethral  ^®**»"- 
passage. 

The   DEEP   TRANSVERSE    MUSCLE   (fig.    131,   H,  elevator  urethrse,  Deeptnns- 
Santorini)  is  a  thin  flat  band  on  a  level  with  the  base  of  the  tri-  ^®"*' 
angular  ligament.     It  arises  externally  from  the  pubic  arch  of  the  Origin, 
innominate  bone,  and  is  directed  below  the  tip  of  the  bulb  and  the  Termina- 
membranous  part  of  the  urethra  to  the  middle  line,  where  it  joins  ^°^ 
the   muscle  of   the  opposite  side,  and  is  inserted  into  the  central 
point  of  the  perina?um. 

The   muscle   conceals  Cowper's  gland,  and  is  frequently  placed  Connec- 
over  the  artery  of  the  bulb.    The  transverse  muscle  is  not  always  ^^^^ 
separate  from  the  following. 


TruiBvtne 
frmn  poblc 


ClntDlir 

flbiHor 
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Aetion.  Like  the  BUperficial  muscle  it  will  fix  the  central  point 
of  the  perinEBura. 

The  CONSTBICTOR  MUSCLE  (fig.  131,  ',  conBtrictor  iBthmi  urethralis) 
encloaea  the  membranous  part  of  the  urethra,  and  coDsista  of  traoa- 
veree  fibres  above  and  below  that  tube. 

The  mueele  arises  by  aponeurotic  fibres  from  the  pubic  arch  above 
the  preceding,  and  from  the  posterior  layer  of  the  triangular  liga- 
ment, but  this  attachment  is  not  evident  unless  it  has  been  dissected 
from  behind.  The  flbrea  pass  inwards,  and  separate  near  tlio  urethra 
into  two  kyera  (fig.  132),  of  which  one  (c)  passes  over,  the  other 
(d)  under  that  canal ;  in  the  middle  line  they  unite  (sometimes  by 
tendon)  with  the  like  parts  of  the  muscle  of  the  opposite  side. 

It  may  be  considered  a  ungle 
^-  ^32.*  muscle    extending    across   the 

perinffium  from  one  lateral  at- 
tachment to  tlie  other,  and  en- 
cloaing  the  tube  of  the  urethra, 
like  the  sphincter  ani  encirclea 
the  rectum. 

AclioH,  The  muscles  of  both 
sides  act  as  a  single  sphincter 
in  diminishing  the  membranous 
part  of  the  urethra,  and  eject- 
ing the  contents  of  the  tuba. 
Like  the  ejaculator,  they  are 
relaxed  whilet  the  urine  is 
passing,  but  the  two  contract 
forcibly  in  expelling  the  last 
of  that  fluid. 

iTmohinlary  circular  fibra  within  the  constrictor  muscle  surround 
the  urethra  from  the  balb  to  the  prostate,  and  form  a  layer  abont 
^th  of  an  inch  thick  ;  they  are  not  fixed  to  hone,  and  are  con- 
tinuous behind  with  the  circular  fibres  of  the  prostate.  This  layer 
is  a  portion  of  the  large  involnntai;  muscle,  of  which  the  prostate 
is  chief  part,  surrounding  the  beginning  of  the  urethra,  f 

Action.  This  involuntaiy  layer  as^ts  in  moving  forwards  the 
urine  and  the  semen. 

The  glands  of  Cowper  will  be  found  by  cutting  through  the  trana- 
verae  muacle.  They  are  situate  below  the  membranous  part  of  the 
urethra,  one  on  each  side  of  the  middle  line,  and  close  behind  the 
bulb.  Each  gland  is  about  the  size  of  a  pea,  and  is  made  up  of 
lobules  ;  and  the  lobules  are  composed  of  email  vesicles,  which  are 
lined  by  flattened  epithelium. 

*  The  BjmphygiB  pnbil  wen  from  behind  irith  part  of  the  nrinar;  bladder 
and  the  prostate,  sad  with  the  tube  of  tha  uretlu&  aDrroiiDded  b;  the  con- 
stridor  mascle  (SimCoriDi).  a.  Bkdder  cat  open  :  the  swelling  of  the  pnxIMe 
Eorroands  it  in  front,  b.  Constrictor  oitthra  : — c  Fart  of  the  muacle  above, 
and  d,  part  nndemeath  the  urethra. 

t  See  a  Paper  on  the  Arrangement  of  the  Muscular  Fibres  of  the  Ihvthia, 
in  voL  ixiiz.  1856,  of  tlu  IVan*.  of  the  Bo;.  Med.  Chir.  Socie^. 
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Connected  with  each  is  a  minute  duct,  nearly  an  inch  in  lengthy  Length  and 

which  perforates  obliquely  the  wall  of  the  urethra  (corpus  spongio-  Jj^^^ct 

sum),  and  opens  into  the  urethral  canal  about  half  an  inch  in  front 

of  the  triangular  ligament.    Its  aperture  in  the  ordinary  state  does 

not  admit  a  bristle.     In  the  wall  of  the  duct  are  onstriated  muscular 

fibres ;    and  the  interior  is  lined  by  a  columnar  epithelium.    The 

nature  of  the  secretion  of  the  gland  is  not  known. 

These  bodies  are  sometimes  so  small  as  to  escape  detection,  and  They  vwy 

in  8i2e 
they  appear  to  decrease  in  size  with  advancing  age. 

Dissection,   The  student  may  complete  the  examination  of  the  Dissection 
perinffium  by  tracing  out  the   pudic  vessels  and  nerve,  and  their  Jesaela^and' 
remaining  branches.     From  the  point  of  its  division  beneath  the  nerve, 
cms  into  two  branches  (dorsal  of  the  penis,  and  cavernous),  the 
artery  is  to  be  followed  backwards,  along  the  pubic  arch  of  the  left 
side.    The  pudic  nerve  will  be  by  the  side  of,  but  deeper  than  the 
artery. 

Pudic  Artery  (a).    The  posterior  half  of  this  artery  has  been  ^^^ 
already  dissected  (p.  422).    In  the  anterior  half  of  the  perinseum 
it  ascends  between  the  layers  of  the  triangular  ligament,  and  along 
the  pubic  arch  nearly  to  the  pubes  ;    there  it  perforates  the  super-  ends  on 
ficial  layer  of   the  ligament,  and  divides  into  the  arteries  of  the  ?*^ '      __ 
cavernous  structure  and  dorsum  of  the  penis.    In  this  course  it  is 
placed  beneath  the  constrictor  urethrae,  and  is  accompanied  by  venae 
comites  and  the  pudic  nerve.    Its  offsets  are  subjoined  : — . 

a.  The  artery  of  the  bulb  of  the  urethra  is  a  branch  of  considerable  J^^  ^L 
size,  and  arises  near  the  base  of  the  triangular  ligament.    Passing  triangular 
almost  transversely  inwards  between  the  layers  of  that  ligament,  ^*«wnent, 
about  half  an  inch  from  the  base,  the  artery  reaches  the  back  of 

the  bulb,  and  enters  the  spongy  structure.  Near  the  urethra  it 
furnishes  a  small  branch  to  Cowper's  gland. 

The  distance  of  this  branch  from  the  base  of  the  ligament  will  be  its  situation 
influenced  by  its  origin  nearer  the  front  or  back  of  the  perinseal  space.  ' 

If  the  vessel  arises  farther  behind  than  usual,  it  may  be  altogether 
below  the  ligament,  and  may  cross  the  front  of  the  ischio-rectal 
fossa,  so  as  to  be  liable  to  be  cut  in  the  operation  of  lithotomy. 

b.  Deep  muscular  branches  (d).    As  the  artery  is  about  to  enter  mnscnlar 
between  the  layers  of  the  triangular  ligament  it  furnishes  one  or   '•'"^'^•*» 
more  branches  to  the  levator  ani  and  sphincter,  and  fine  twigs 
through  the  ligament  to  the  constrictor  and  the  urethra. 

c.  The  artery  of  the  cavernous  structure  of  the  penis  (c  art.  cor-  artery  of 
poris  cavemosi)  is  one  of  the  terminal  branches  of  the  pudic.    At  pent,** 
first  this  small  vessel  lies  between  the  cms  penis  and  the  bone,  but 

it  soon  enters  the  cms,  and  ramifies  in  the  cavernous  structure  of 
the  penis  (p.  580). 

d.  The  dorsal  artery  of  the  penis  (h)  is  in  direction  and  size  the  ""twyo' 
continuation  of  the  pudic  ;    it  runs  upwards  between  the  cms  and  penia. 
the  bone,  and  reaches  the  dorsum  of  the  penis  by  passing  through 

the  suspensory  hgament.  Its  distribution  with  the  accompanying 
nenre  is  noticed  at  page  440.  It  is  much  smaller  in  the  female 
than  the  male. 
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Accessory  pudic  artery.  In  some  cases  the  pudic  artery  is  not  large 
enough  to  supply  the  branches  above  described  to  the  penis  and 
the  urethra.  One  or  more  ofEsets  will  be  then  contributed  by  an 
accessory  vessel,  which  leaves  the  pelvis  in  front  by  piercing  the 
triangular  ligament.  The  source  of  this  accessory  artery  is  the 
internal  iliac  (p.  664). 

The  pudic  veinSj  two  in  number,  have  the  same  connections  as  the 
artery  ;  they  receive  similar  branches,  except  that  the  dorsal  vein  of 
the  penis  does  not  join  them. 

The  PUDIC  NERVE  has  been  examined  in  the  ischioi^rectal  fossa 
(p.  422).  In  the  anterior  half  of  the  perinreum  it  is  much  diminished 
in  size,  in  consequence  of  the  emission  of  the  large  perinatal  branch, 
and  courses  with  the  artery  between  the  layers  of  the  triangular 
ligament ;  near  the  pubes  it  pierces  the  ligament  (fig.  131,  ').  and 
is  continued  to  the  dorsum  of  the  penis  with  the  dorsal  branch  of 
the  pudic  artery  ;  its  termination  is  described  at  page  441.  The 
deep  muscles  and  the  corpus  spongiosum  are  supplied  by  the  fol- 
lowing branch. 

Perinaal  branch  (p.  422).  Arising  in  the  ischio-rectal  fossa  it 
supplies  superficial  nerves,  and  ends  near  the  base  of  the  triangular 
ligament  in  deep  muscular  offsets  :  some  of  these  (fig.  131,  ')  pass 
beneath  the  transversalis,  and  piercing  the  triangular  ligament, 
supply  the  muscles  within  it.  A  long  slender  branch,  nerve  of  the 
bulb,  is  distributed  like  the  artery  to  the  spongy  structure  investing*- 
the  urethra :  its  fi^laments  reach  some  way  on  the  surface  before 
disappearing  in  the  corpus  spongiosum  urethrae. 

Parts  cut  in  the  lateral  operation  of  lithotomy.  This  operation  for 
stone  in  the  bladder  may  be  divided  into  three  stages,  viz.,  cutting 
down  to  the  urethra,  opening  the  canal,  and  slitting  the  tube  and 
the  neck  of  the  bladder.  In  the  external  incisions  the  knife  is 
entered  near  the  middle  line  of  the  perinseum,  half  an  inch  in  front 
of  the  anus,  and  is  drawn  backwards  on  the  left  side  as  far  as  mid- 
way between  the  ischial  tuberosity  and  the  anus.  The  skin  and  fat, 
and  the  inferior  hromorrhoidal  vessels  and  nerve  lying  across  the 
ischio-rectal  fossa,  will  be  cut  in  this  first  stage  of  the  operation  ; 
and  the  transverse  perinatal  muscle  and  artery,  and,  possibly,  the 
superficial  perinaeal  vessels  and  nerves,  may  be  divided,  if  the  first 
incision  is  begun  farther  forwards. 

In  the  subsequent  attempt  to  reach  tlie  staff,  when  the  knife  is 
introduced  into  the  front  of  the  wound,  the  lower  edge  of  the  tri- 
angular ligament,  the  deep  transverse  urethral  muscle,  and  the  fore 
part  of  the  levator  ani  will  be  divided  ;  and  when  the  knife  is 
placed  within  the  groove  of  the  staff,  the  membranous  part  of  the 
urethra  will  be  cut,  with  the  muscular  fibre  about  it. 

Lastly,  as  the  knife  is  pushed  along  the  staff  into  the  bladder,  it 
incises  in  its  progress  the  membranous  portion  of  the  yrethra,  part 
of  the  prostate  with  largo  veins  around  it,  and  the  freck  of  the 
bladder.  When  the  last  two  parts  are  being  cut  the  handle  of  the 
knife  is  to  be  raised,  and  the  blade  depressed  ;  and  the  incisi9n  is 
to  be  made  downwards  and  outwards  in  the  direction  of  a  linei^om 
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the  urethra  through  the  left  lateral  lobe  of  the  prostate,  above  tlio 
level  of  the  ejaculatory  duct. 

Parts  to  be  avoided.  In  the  first  incisions  in  the  ischio-rectal  f  ossa,  parts  to  be 
the  rectum  may  be  cut  if  the  knife  is  turned  inwards  across  the  JJ^^  ""^ 
intestine,  instead  of  being  kept  parallel  with  it ;  and  if  the  gut  is 
not  held  out  of  the  way  with  the  fore  finger  of  the  left  hand.    The  p„dic 
pudic  vessels  on  the  outer  wall  of  the  ischio-rectal  fossa  may  be  vesaeis, 
wounded  near  the  anterior  part  of  the  hollow,  where  they  approach 
the  margin  of  the  triangular  ligament ;  but,  posteriorly,  tiiey  are 
securely  lod^d  inside  the  projection  of  the  tuber  ischii. 

Whilst  making  the  deeper  incisions  to  reach  the  staff,  the  artery  of  arte»y  of 
the  bulb  lies  immediately  in  front  of  the  knife,  and  will  be  wounded 
if  the  incisions  are  made  too  far  fonvards  ;  but  the  vessel  must 
almost  necessarily  be  cut,  when  it  arises  farther  back  than  usual, 
and  crosses  the  front  of  the  ischio-rectal  fossa  in  its  course  to  the 
bulb  of  the  urethra. 

In  the  la^t  stage  of  ihe  operation  the  neck  of  the  bladder  should  recto-vesical 
not  be  incised  to  a  greater  extent  than  is  necessary  for  the  extraction  ***^t 
of  tlie  stone,  lest  the  recto-vesical  fascia  separating  the  perinsenm 
from  the  pelvis  should  be  divided,  and  the  abdominal  cavity  opened,  and  aeeeii- 
Too  large  an  incision  through  the  prostate  may  woimd  also  an  unusual  JJJJr?"*^® 
accessory  pudic  arteiy  on  the  side  of  that  body. 

Directions.  When  the  dissection  of  the  perinaeum  is  completed,  Direetions. 
the  flaps  of  skin  are  to  be  fastened  together,  after  salt  has  been 
used,  and  the  limbs  are  to  be  put  down  for  the  examination  of  the 
abdomen. 


Section  II. 

PERINEUM  OF  THE  FEMALE. 

Tlie  perinaeum  in  the  female  differs  from  that  in  tlie  male  more  perimEnm 
in  the  external  form  than  the  internal  anatomy.    On  the  surface  it  «''«»»»>« 
has  special  parts  distinguishing  it,  viz.,  the  aperture  of  the  vagina,  j^^,  gpedai 
and  the  vulva  with  the  labia.  P*rt«. 

Surface  marking.  In  the  middle  line,  there  are  the  two  apertures  aiom 
of  the  anus  and  vulva,  which  are  separated  from  one  another  by  an  JJJ^^J^  of 
interval  of  about  an  inch.    The  anus  is  situate  rather  farther  back  anu«  and 

vulvs. 

than  in  the  male.    And  the  vulva  with  the  labia  majora  on  the 
sides  is  placed  in  the  situation  of  the  scrotum  of  the  other  sex. 

Within  the  vulva  at  the  upper  part,  is  the  clitoris,  and  two  small  Farts  within 
membranous  folds,  labia  minora,  extend  downwards  from  it.    Below      ^^ 
the  clitoris  is  the  small  aperture  of  the  urethra  ;  and  still  lower  down 
is  the  vagina,  whose  opening  is  sometimes  partly  closed  by  a  thin 
piece  of  membrane,  the  hymen. 

Deep  boundaries.  The  deep  boundaries  of  the  perinaeum  are  alike  Boundaries 
in  both  sexes;  but  in  the  female  the  outlet  of  the  pelvis  is  larger  ^JjJ^gg^ 
than  in  the  male. 
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Dissection,  The  steps  of  the  dissection  are  much  the  same  in  botli 
sexes,  and  the  same  description  will  serve,  generally,  for  the  male 
and  female  perina^um. 

First,  the  dissection  of  the  ischio-rectal  fossa  is  to  be  made. 
Afterwards  the  muscles,  vessels  and  nerves  of  the  posterior  half  of 
the  perinasal  space  are  to  be  examined.  (See  description  of  the 
male  perina^um,  p.  418  to  423.) 

Next  the  skin  is  to  be  taken  from  the  anterior  half  of  the  perinatal 
space,  as  in  the  male  ;  and  the  transverse  incision  in  front  is  to  be 
made  at  the  anterior  part  of  the  vulva.  The  attachments  of  the 
superficial  fascia  are  then  to  be  looked  to,  and  the  cutaneous  vessels 
and  nerves  are  to  be  traced  beneath  it  (p.  423  to  426). 

Superficial  fascia.  The  description  of  this  fascia  in  the  male  will 
serve  for  tlie  like  part  in  the  female,  with  these  modifications  ; — that 
in  the  female  it  is  interrupted  in  the  middle  line,  and  is  of  less 
extent,  in  consequence  of  the  aperture  of  the  vulva ;  and  that  it 
is  continued  forwards  through  the  labia  majora  (the  representative 
of  the  scrotum)  to  the  inguinal  region. 

Dissection,  The  labia  and  the  superficial  fascia  are  to  be  removed, 
to  follow  the  sphincter  muscle  around  the  opening  of  the  vagina. 
Two  other  muscles  are  exposed  at  the  same  time,  \az.,  the  erector 
clitoridis  on  the  pubic  arch,  and  the  transversalis  perinaei  passing 
across  the  perinaeum  to  the  central  point. 

The  SPHINCTER  VAGINAE  is  an  orbicular  muscle  aroimd  the  orifice 
of  the  vagina,  and  corresponds  with  the  ejaculator  urinro  in  the  male. 
Posteriorly  it  is  attached  to  the  central  point  of  the  perinajum,  where 
it  mixes  with  the  sphincter  uni  and  transversalis  muscles ;  and  its 
fibres  are  directed  forwards  on  each  side  of  the  vagma,  to  be  inserted 
into  the  body  of  the  clitoris,  and  the  front  of  the  triangular  ligament. 

Action.  Like  the  other  orbicular  muscles  the  sphincter  diminishes 
that  part  of  the  vagina  which  it  encircles  ;  and  it  assists  in  fixing 
the  central  point  of  the  perinajum. 

Tlie  ERECTOR  CLITORIDIS  rcscmblcs  the  erector  of  the  penis  in  the 
male,  though  it  is  much  smaller  (p.  426). 

The  TRANSVERSALIS  is  similar  to  the  muscle  of  the  same  name  in 
the  male.  The  one  description  will  suffice  for  the  muscle  in  both 
sexes  (p.  427). 

Dissection,  To  see  the  triangular  ligament  of  the  urethra,  the 
erector  and  the  crus  clitoridis  are  to  be  detached  from  the  bone, 
and  the  outer  fibres  of  the  sphincter  vagince  are  to  be  removed* 

The  triangular  ligament  transmits  the  urethra,  but  is  not  quite  so 
strongly  marked  as  in  the  male  (p.  428)  ;  its  extent  is  partly  inter- 
rupted behind  by  the  large  aperture  of  the  vagina. 

Dissection,  By  cutting  through  the  superficial  layer  of  the  liga- 
ment in  the  same  way  as  in  the  male  (p.  429) ;  the  deep  muscles, 
with  the  pudic  vessels  and  nerve  and  their  branches,  will  be 
arrived  at. 

The  DEEP  TRANSVERSE  MUSCLE  (deprcssor  urethras,  Santorini)  has 
the  same  origin  externally  as  in  the  male  (p.  429)  ;  and  it  meets  its 
fellow  at  the  middle  line,  like  the  muscle  answering  to  it  in  the 


DEEP    URETHRAL   MUSCLES.  435 

other  sex.     Santorini  described  the  muscle  as  passing  over  the 
urethra  ;  hence  the  name  given  to  it  by  its  discoverer. 

The  CONSTRICTOR  MUSCLK  of  the  urethra  resembles  that  of  the  Conrtrictor 
male  in  its  origin  from  the  pubes,  and  its  disposition  around  the  ^"*""*' 
urethra  (p.  4.30).    Within  it  is  a  circular  layer  of  involuntary  fibres, 
as  in  the  other  sex. 

The  description  of  the  pudic  artery  (p.  431)  will  serve  for  both  Pndic 
sexes,  except  that  the  branch  in  the  female,  which  is  the  repre- 
sentative of  the  artery  of  the  bulb  in  the  male,  is  furnished  to  the 
vagina.    The  terminal  branches  are  much  smaller  in  the  female. 

The  pudic  nerve  has  the  same  peculiarity  as  the  artery  with  respect  P^dic  nerre. 
to  the  branch  to  the  vagina,  and  the  smaller  size  of  the  terminal 
part  of  the  nerve  on  the  clitoris. 
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Section  I. 

WALL  OF  THK  AIJDOMEX. 

The  dissection  is  to  continue  as  far  as  the  end  of  Section  III. 
(p.  491)  before  the  body  is  turned  for  the  examination  of  the  Back. 

Position.  The  body  will  be  sufficiently  raised  by  the  blocks  beneath 
the  thorax  and  head  for  the  dissection  of  the  upper  limbs  and  neck, 
but  the  dissector  should  see  that  the  chest  is  higher  than  the  pelvis. 
If  the  abdomen  is  flaccid,  let  it  be  inflated  by  an  aperture  through 
the  umbiHcus,  but  if  it  is  firm,  proceed  with  the  dissection  without 
blowmg  it  up. 

Sutf ace-marking.  On  its  anterior  aspect  the  abdomen  is  for  the 
most  part  convex,  especially  hi  fat  bodies  ;  but  on  the  sides,  between 
the  ribs  and  the  crista  iUi,  the  surface  is  somewhat  depressed.  Along 
the  middle  line  is  a  slight  groove  over  the  linea  alba,  which  presents 
about  its  centre  the  hollow  of  the  umbilicus.  Inferiorly  the  groove 
ceases  a  little  above  the  pelvis  in  the  prominence  of  the  pubes  ;  and 
superiorly  it  subsides  below  the  ensiform  cartilage  in  a  hollow 
named  the  epigastric  fossa.  On  each  side  of  the  middle  line  is  the 
projection  of  the  rectus  muscle,  and  this  is  intersected  in  adult  well- 
formed  bodies  by  two  or  three  transverse  lines. 

Underneath  the  emmence  of  the  pubes  the  student  will  be  abb- 
to  recognize  with  his  finger  the  symphysis  pubis,  and  to  trace  out- 
wards from  it  the  osseous  pubic  cTcst  which  leads  to  the  pubic 
spmous  process.  Rather  above  and  to  the  outside  of  the  pubes. 
the  opening  of  the  external  abdominal  ring  may  be  felt ;  and  the 
prominence  of  the  spermatic  cord  descending  through  it  to  the 
testicle  may  be  detected.  The  internal  abdominal  ring  is  still  to 
the  outer  side,  though  it  cannot  be  recognized  on  the  surface  with 
the  finger ;  but  its  position  may  be  ascertained  by  taking  a  point 
midway  between  the  sjnmphysis  pubis  and  the  crest  of  the  in- 
nominate bone,  and  a  finger's  breadth  above  Poupart's  ligament. 

If  tlie  finger  is  carried  upwards  and  outwards  between  the 
abdomen  and  tlie  thigh,  it  will  detect  the  finn  bajid  of  Pou part's 
ligament,  and  sometimes  one  or  two  inguinal  glands. 

Dissection.  The  requisite  incisions  for  raising  the  skm  from  tlie 
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Hides  and  front  of  the  belly  are  the  following  : — One  cut  is  to  extend  skin  from 
outwards  over  the  side  of  the  chest  from  the  ensif orm  cartilage  to  *^®  ^^^ 
Jibout  midway  between  the  sternum  and  the  spine.  A  second  in- 
cision is  to  be  begun  in  the  middle  line  midway  between  the  um- 
bilicus and  the  pubes,  and  to  be  carried  outwards  to  the  iliac  crest, 
and  along  the  crest  till  it  ends  opposite  the  first  cut.  Lastly,  the 
hinder  extremities  of  tlie  two  incisions  are  to  be  connected  along 
the  side  of  the  chest  and  belly.  The  piece  of  skin  thus  marked 
out  is  to  be  raised  towards  the  middle  line,  but  is  not  to  be  taken 
away ;  and  the  cutaneous  vessels  and  nerves  are  to  be  sought  in 
the  fat  at  the  side  and  middle  line  of  the  abdomen. 

Along  the  side  of  the  abdomen  look  for  the  lateral  cutaneous  Po«ition  of 
nerves,  live  or  six  in  numl^er,  which  issue  in  a  line  with  the  corre-  Serves*'^ 
spending  nerves  of  the  thorax.    At  first  they  lie  beneath  the  fat,  and 
<livide  into  two  :  one  offset  is  to  be  traced  forwards,  and  the  other 
backwards,  with  small  cutaneous  arteries.     On  the  iliac  crest,  near  on  the  side : 
the  front,  is  a  large  branch  from  the  last  dorsal  nerve  ;  and  usually 
farther  back  on  the  crest,  and  deeper,  is  a  smaller  branch  of  the  iho- 
liypogastric  nerve.   Near  the  middle  line  the  small  anterior  cutaneous  and  in  front 
nerves  will  be  recognised  with  small  arteries  ;  these  are  uncertain  in 
number  and  size,  and  are  to  be  followed  outwards  in  the  fat. 

The  piece  of  skin  covering  the  lower  part  of  the  abdomen  or  the  Take  the 
groui  is  next  to  be  thrown  downwards,  on  both  sides,  by  an  incision  Jj^e  pSnJ 
along  the  middle  line  to  the  root  of  the  penis.    After  its  reflection 
the  cutaneous  vessels  and  nerves  are  to  be  dissected  on  the  right 
side,  and  the  superficial  fascia  on  the  left. 

To  make  the  necessary  dissection  on  the  right  side,  all  the  fascia  8e«*c  rtsteU 
superficial  to  the  vessels  is  to  be  raised  in  the  same  manner  as  the 
piece  of  skin.    Tlie  vessels  which  will  then  appear  are  the  super- 
ficial pudic  internally,  the  superficial  epigastric  in  the  centre,  and 
an  offset  of  the  superficial  circumflex  iliac  artery  externally.    Some 
inguinal  glands  lie  along  the  line  of  Poupart's  ligament.    Two 
cutaneous  nerves  are  to  be  sought  :^-one,  the  ilio-inguinal,  comes 
through  the  abdominal  ring,  and  descends  to  the  tliigh  and  scrotum  ;  «nd  nerves 
the  other,  ilio-hypogastric,  appears  in  the  superficial  fascia  above,  grolu. 
and  rather  outside  the  abdominal  ring. 

In  the  examination  of  the  fatty  layer  on  the  left  side  two  strata  ?*P?j*j*® 
are  to  be  made  out,  one  over  and  one  beneath  the  vessels.    The  left  groin 
layer  that  is  superficial  to  the  vessels  is  to  be  reflected  by  means  intosnper- 
of  a  t  ran  verse  cut  from  the  front  of  the  iliac  crest,  about  two  ^^^ 
inches  above   Poupart's  ligament ;  and  by  a  vertical  one  near  the 
middle  line  to  the  pubes.    The  subjacent  vessels  mark  the  depth 
of  this  layer  ;  and  when  these  are  reached,  a  flap  of  the  fascia,  like 
that  of  the  skin,  is  to  be  thrown  towards  the  thigh.    To  define  the  and  deep 
thimier  under  stratum,  cut  it  across  in  the  same  manner  as  the  other  ^^'^^' 
layer,  and  detach  it  with  the  vessels  from  the  tendon  of  the  external 
oblique  muscle.    This  stratum,  like  the  preceding,  is  to  be  traced 
around  the  cord  to  the  scrotum  ;  and  as  the  student  follows  it  down- 
wards, he  will  find  it  connected  with  Poupart's  ligament,  and  blended 
with  the  fascia  lata  close  below  that  structure. 
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The  subcutaneous  fat,  or  tbe  superficial  fascia,  is  a  single  layer 
over  the  greater  part  of  the  abdomen  ;  but  in  the  groin  it  is 
divided  into  a  subcutaneous  and  a  deeper  stratum  by  the  vesselH 
and  the  glands. 

The  subcutaneous  layer  contains  the  fat,  and  varies  therefore  in 
appearance  and  tliickness  in  different  bodies ;  for  it  is  sometimes 
divisible  into  strata,  whilst  at  others  it  is  very  thin,  and  somewhat 
membranous  near  the  thigh.  It  is  continuous  with  the  fatty 
covering  of  the  thigh  and  abdomen  ;  and  when  traced  to  the  limb, 
it  is  separated  from  Poupart's  ligament  beneath  by  the  superficial 
vessels  and  glands.  Internally  it  is  continued  to  the  penis  and 
scrotum,  where  it  changes  its  adipose  tissue  for  involuntary  mus- 
cular fibre  ;  and  after  investing  the  testicle,  it  is  prolonged  to  the 
perinfleum. 

The  deeper  layer  (aponeurosis  of  the  fascia  lata,  Scarpa)  is  thinner 
and  more  membranous  than  the  other,  and  is  closely  united  to  the 
tendon  of  the  external  oblique  by  fibrous  bands,  especially  towards 
the  linea  alba.  Like  the  subcutaneous  part,  this  layer  is  continued 
upwards  on  the  abdomen,  and  inwards  to  the  penis  and  the  scrotum  : 
here  it  becomes  very  thin,  and  reaches  the  perinajum,  where  it  has 
attachments  to  the  subjacent  parts,  as  before  specified  (p.  424). 
Towards  the  limb,  it  ends  a  little  below  Poupart's  ligament  in  the 
fascia  lata  across  the  front  of  the  thigh  :  as  it  passes  over  the 
ligament  it  is  closely  joined  to  that  band  by  fibrous  tissue. 

Urine  effused  in  the  perinroum  from  rupture  of  the  urethra  will 
be  directed  through  the  scrotum  and  along  the  spermatic  cord  t<.> 
the  abdomen  (p.  425).  From  the  arrangement  of  tlie  deeper  layer 
of  the  fascia  across  the  thigh,  it  is  evident  that  the  fluid  cannot  pass 
down  the  limb,  though  its  progress  over  the  front  of  the  abdomen 
is  uninterrupted. 

In  the  female  the  fatty  layer  of  the  groin  is  separable  into  two 
layers,  and  tlie  disposition  of  each  is  nearly  the  same  as  in  the  male  ; 
but  the  part  that  is  continued  to  the  scrotum  in  the  one  sex,  enters 
the  labium  in  the  other.  In  tlie  female  tlie  round  hgament  of  the 
uterus  is  lost  in  it. 

Cutaneous  Nerves.  The  nerves  in  the  teguments  are  derived 
from  the  trunks  of  tlie  lower  intercostal  nerves  :  thus  the  cutaneous 
branches,  along  the  side  of  the  belly,  arc  offsets  from  five  or  six 
of  those  nerves  ;  and  the  cutaneous  branches,  along  the  front,  are 
the  terminal  parts  of  the  same  trunks.  Two  other  cutaneous  of&ets 
from  the  lumbar  plexus,  viz.,  ilio-hypogastric  and  ilio-inguinal,  appear 
at  the  lower  part  of  the  abdomen. 

The  lateral  cutaneous  nerves  of  the  abdomen  emerge  between  the 
digitations  of  the  external  oblique  muscle,  in  a  line  with  the  same 
set  of  nerves  on  the  thorax  ;  and  the  lowest  are  the  most  posterior. 
As  soon  as  they  reach  the  surface  they  divide,  with  the  exception 
of  the  last,  into  an  anterior  and  a  posterior  branch  : — 

The  posterior  branches  are  small  in  size,  and  are  directed  back  to 
the  integuments  over  the  latissimus  dorsi  muscle. 

Tlie  anterior  brandies  are  continued  nearly  to  the  edge  of  the 
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rectus  muscle,  and  increasing  in  size  from  above  down,  supply  th©  J'***^'' 
integuments  on  the  side  of  the  belly ;  they  furnish  offsets  to  the 
digitations  of  the  external  oblique  muscle. 

The  lateral  cutaneous  branch  of  the  last  dorsal  nerve  is  larger  than  Lut  donai 
the  rest,  and  does  not  divide  like  the  others.    After  piercing  the  °•^^•• 
fibres  of  the  external  oblique  muscle,  it  is  directed  over  the  iliac 
crest  to  the  surface  of  the  gluteal  region  (p.  638). 

The  anterior  cutaneous  nerves  of  the  abdomen  pierce  the  sheath  of  Anterior 
the  rectus  :  in  the  integuments  they  bend  outwards   towards  the  ^^^^f' 
lateral  cutaneous  nerves.    The  number,  and  the  situation  of  these  interowtaL 
small  nerves,  are  very  uncertain. 

The  ilio-hypogastric  nerve  is  distribnted  by  two  pieces  :  one  passes  llio-hypo. 
over  the  crisUi  ilii  (iliac  branch),  the  other  ramifies  on  the  lower  KJ^ir**^ 
part  of  the  abdomen  (liypogastric  branch)  : —  plexus : 

(a)  The  iliac  branch  lies  close  to  the  crest  of  the  hip  bone  near  iliac  bnmdi, 
the  last  dorsal  ner\'e,  and  enters  the  fat  of  the  gluteal  region,  p.  638. 

(b)  Tlie  hypogastric  branch  pierces  the  aponeiu'csis  of  the  exter-  !2J**^5****^® 
nal  oblique  muscle  above  the  abdominal  ring,  and  is  distributed  to 

the  fat  of  the  lower  part  of  the  abdomen. 

The  ilio'inguinal  nerve  becomes  cutaneous  through  the  external  llio-ingninal 
abdominal  ring,  and  descends  to  the  teguments  of  the  scrotum,  and  SSS^ 
upper  and  inner  parts  of  the  thigh. 

Cutaneous  Vessels.  Cutaneous  vessels  nm  with  both  sets  of  ^**"*^ '^"'. 
nerves  on  the  abdomen  : — with  tlie  lateral  cutaneous  nerves  are 
branches  from  tlie  intercostal  arteries ;  and  with  the  anterior 
cutaneous  are  offsets  from  the  intercostal,  internal  mammary,  and 
epigastric  vessels.  In  the  groin  are  tlu*ee  small  superficial  branches 
of  the  femoral  arter}',  viz.,  pudic,  epigastric,  and  circumflex  iliac. 

Tlie  lateral  cutaneous  arteries  have  the  same  distribution  as  the  both  lateral 
nerves  they  accompany.    The  anterior  or  chief  offsets  are  directed 
towards  tlie  front  of  the  abdomen,  and  end  about  the  outer  edge 
of  the  rectus  muscle. 

The  anterior  cutaneous  vessels  are  irregular  in  numbei  and  inposi-  and  anterior 
tion,  like  the  nerves.     After  piercing  the  sheath  of  the  rectus,  tliey  ^"     ***"** 
run  outwards  with  the  nerves  towards  the  other  set  of  branches. 

Branches  of  the  femoral  artery.    Tliree  cutaneous  offsets  ascend  From 
from  the  thigh  between  the  layers  of  the  subcutaneous   fat,  and  arterj^thrce 
ramify  in  the  intoguments  of  the  genital  organs  and  lower  part  of  branches; 
the  abdomen.    The  greater  portion  of  these  vessels  appears  in  the 
dissection  of  the  thigh. 

Tlie   external  pudic    branch  (superficial)  crosses   the    spermatic  external 
cord,  to  which  it  gives  offsets,  and  ends  in  the  integuments  of  the  l"*^'^* 
under  part  of  the  penis. 

Tlie  superficial  epigastric  branch  ascends  over  Poupart's  ligament,  anperncial 
near  the  centre,  and  is  distributed  in  the  fat  nearly  as  high  as  the  *^  8***"^» 
umbilicus. 

The  circumflex  iliac  branch  lies  usually  below  the  level  of  the  cimimllex 
iliac  crest,  and  sends  only  a  few  offsets  upwards  to  the  abdomen. 

Small  veins  accompany  the  arteries,  and  join  the  internal  saphc-  Vein*, 
ous  vein  of  the  thigh. 
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The  glanok  of  tJis  groin  are  three  or  four  in  number,  and  lie 
along  the  line  of  Poupart^s  ligament.  They  are  placed  between  the 
strata  of  the  superficial  fascia  ;  and  receive  lymphatics  from  the 
abdominal  wall,  from  the  upper  and  outer  portion  of  the  thigh,  and 
from  the  superficial  parts  of  the  genital  organs.  Tlieir  efferent 
ducts  pass  downwards  to  the  saphenous  opening  in  the  thigh  to 
enter  the  abdomen. 

Dissection,  After  the  examination  of  the  superficial  fat  witli  its 
vessels  and  nerves  the  student  may  prepare  the  cutaneous  coverings 
of  the  penis  and  scrotum.  The  skin  may  be  divided  along  the 
dorsum  of  the  penis,  and  thrown  to  each  side  ;  and  the  skin  of  the 
scrotum  is  to  be  reflected  on  the  left  side  by  means  of  a  vertical 
incision. 

Cutaneous  coverings  of  the  penis  and  scrotum,  Tlie  penis  is  at- 
tached to  the  front  of  the  pubes  by  a  suspensory  ligament,  and  is 
provided  with  a  tegumentary  covering  continuous  Avith  that  of  the 
abdomen,  but  it  loses  the  fat  and  acquires  special  characters. 

Around  the  end  of  the  penis  it  forms  the  loose  sheath  of  the 
prepuce  in  the  following  way  : — When  the  skin  has  reached  the 
extremity,  it  is  reflected  backwards  as  far  as  the  base  of  the  glans, 
constituting  thus  a  sheath  with  two  layers — the  i^repuce ;  it  is 
afterwards  continued  over  the  glans,  and  joins  the  mucous  mem- 
brane of  the  urethra  at  the  orifice  on  the  surface.  At  the  under 
part  of  the  glans,  and  behind  the  aperture  of  the  uretlira,  the 
integument  forms  a  small  triangular  iold^  frcoium  j^rmputii. 

Where  the  skin  covers  the  glans,  it  is  inseparably  united  wutli 
that  part,  is  very  thin  and  sensitive,  being  proAnided  with  papilhe, 
and  assumes  in  some  cases  the  characters  of  a  mucous  membrane. 
Behind  the  glans  are  some  sebaceous  folUcles — glandules  odorifera. 

In  the  scrotum  the  superficial  fascia  becomes  thin,  and  of  a 
reddish  colour.  The  prolongation  around  tlie  testicle  on  one  side 
is  separate  from  that  on  the  other  side ;  and  the  two  pouches, 
coming  in  contact  in  the  middle  luie,  form  the  septum  scroti. 

The  subcutaneous  layer  in  the  scrotum,  penis,  and  front  of  the 
perineum,  contains  involuntary  muscular  fibres,  to  which  the 
corrugation  of  the  skin  is  owing.  This  contractile  structure  is 
named  the  dartoid  tissue. 

Dissection.  By  removing  all  the  fatty  tissue  from  the  root  of  the 
penis  and  tlie  front  of  the  symphysis  pubis,  the  suspensory  ligament 
will  be  defined.  And  the  dorsal  arteries  and  nerves,  ^vith  the 
dorsal  vein  of  the  i)eni8,  which  will  be  partly  laid  bare,  are  to  be 
followed  forwards  in  the  teguments. 

The  suspensory  ligament  of  the  penis  is  a  band  of  fibrous  tissue, 
of  a  triangular  fonn,  which  is  attached  by  its  apex  to  the  front  of 
the  symphysis  pubis  near  the  lower  part.  Widening  below,  it  is 
fixed  to  the  upper  surface  of  the  body  of  the  penis,  and  is  pro- 
longed on  it  for  some  distance.  In  the  ligament  are  contained 
the  dorsal  vessels  and  nerves  of  the  penis. 

Dorsal  vessels  and  nerves.  The  arteries  and  nerves  on  the  dorsum 
of  the  penis,  are  the  terminal  parts  of  the  pudic  trunks  of  both 
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sides  (p.  431).    The  vein  accompanying  tlie  arteries  enters  the  pelvis 
through  the  triangular  perinseal  ligament. 

The  dorsal  artery^  one  on  each  side,  pierces  the  suspensory  liga-  ^^^ 
ment,  and  extends  forwards  to  the  glans,  where  it  ends  in  many  i)enis. 
branches  for  that  structure :  in  its  course  the  vessel  supphes  the 
integuments  and  the  body  of  the  penis.    It  may  be  derived  from 
the  accessory  pudic  (p.  432). 

The  dorsal  vein  is  a  single  trunk,  and  commences  by  numerous  Dorsal  vein 
branches  from  the  glans  penis  and  the  prepuce.    It  runs  backwards  ^Jostitic 
by  the  side  of  the  artery,  through  the  suspensory  ligament,  and  the  plexus, 
triangular  ligament  of  the  urethra,  to  join  the  prostatic  plexus  of 
veins.    The  vein  receives  branches  fiom  the  erectile  structure  and 
the  teguments  of  the  penis. 

Each  dorsal  nerve  takes  the  same  course  as  the  artery,  and  ends  Dorsal  nen-f 
like  it  in   numerous  branches  to  the  glans  penis.     It  furnishes  a  °  ^*^  ^* 
large  branch  to  tlie  corpus  cavemosum  penis,  and  other  offsets  to 
the  integiunents  of  the  dorsum,  sides,  and  prepuce  of  the  penis. 

In  the  female  these  vessels  are  much  smaller  than  in  the  male ;  X^^***  **" 
they  occupy  the  upper  surface  of  the  clitoris — ^the  organ  that  repre- 
sents the  penis. 

Dissection  of  the  muscles.  The  surface  of  the  external  muscle  of  To  exiwse 
the  abdominal  wall  (fig.  133)  is  now  to  be  freed  from  fascia  on  owiipie 
both  sides  of  the  body.  muscle. 

It  is  not  advisable  to  begin  cleaning  this  muscle  in  front,  because  Precautions, 
tliere  it  has  a  thin  aponeurosis,  wliich  is  taken  away  too  readily 
with  the  fat.  Beginning  the  dissection  at  the  posterior  part,  the  , 
student  is  to  carry  the  knife  obli(|ue]y  upwards  and  downwards  in 
the  direction  of  the  fibres.  Tlie  thin  aponeurosis  before  referred 
to  is  in  front  of  a  line  extended  upwards  from  the  anterior  end  of 
the  iliac  crest ;  and  as  the  dissector  approaches  that  spot,  he  must 
be  careful  not  to  injure  the  tendon,  more  particularly  above,  where 
it  lies  on  the  margin  of  the  ribs,  and  is  very  indistinct. 

On  the  right  side  the  external  abdominal  ring,  c,  may  be  defined,  '''(\^®^j"*' 
to  show  the  cord  passing  through  it ;  and  on  the  left  side  a  thin  ring, 
fascia  (intercolumnar),  which  is  connecteti  ^\^th  the  margin  of  that 
opening,  is  to  be  preserved.     Lastly  the  free  border  of  the  external 
oblique  should  be  made  evident  lietween  the  last  rib  and  the  iliac 
crest. 

MU8CLE.S  OF  THE  ABiX)MiNAh  WALL.  On  the  side  of  the  abdomen  On  the  side 
are  three   large  flat  muscles,  which  are  named  from  their  position  SJJ  muades 
to  one  another,  and  from  the  direction  of  their  fibres.    Tlie  most 
superficial  muscle  is  the  external  oblique  ;  the  underlying  one,  the 
mtemal  oblique  ;  and  the  deepest,  the  trans versalis. 

Along  the  middle  line  are  placed  other  muscles  which  havea  ver-  whose  apo- 
tical  direction.     In  front  lie  the  rectus  and  pyramidalis,  and  beliind  incase  three 
is  the  quadratus  lumborum  :  these  are  encased  by  sheaths  derived  ^^^tic*!- 
from  the  aponeuroses  of  the  lateral  muscles. 

The  EXTERNAL  OBLIQUE  MUSCLE  (fig.  133,  ^)  is  flcsliy  ou  the  side,  External 
and   aponeurotic  on  the  fore  part  of  the  abdomen.    It  arises  by  musc?e. 
fleshy  processes  from  the  eight  lower  ribs ;  the  five  highest  pieces  origin  tronx 

rilts. 
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ofUiebeUy; 


alternating  with  Bitnilar  parts  of  the   eeiratua  inagnua,  and  the 

lowest  three  with  digitotioiis  of  the  IntissimuH  dorai  muscle.     From 

the  attacliment  to  the  ribs  the  fibres  nre  directed  over  the  side  of 

the  abdomen  in  the  following  manner : — the  lower  ones  descend 

iMfrtlon       almost  vertienlly  to  be  inerrltd  into  the  anterior  half  or  more  of 

■nri^H      the  iliac  crest,  at  the  outer  margin  :  and  the  upper  and  middle 

*"*■  fibres  are  continued  forwards  obliquely  to  the  tendon  or  aponeurosis 

on  the  front  of  the  belly. 
ApoDmriMi*      The  apfinraro»i»  occupies  the  anterior  part  of  the   aliUomcn,  in 
'     \  front  of  a   line  from  the  eighth  rib  to  tlie  fore  poiiit  of  the  crista 
ilii ;  and  it  is  rather  narrower  about 
Fig,  133.*  the  centre,  than   either  above  or 

below.  Along  tlie  middle  line  this 
expansion  ends  in  the  litica  alba 
— the  common  point  of  union  of 
the  aptoneurosis  of  opposite  sides. 
Above,  it  is  thin,  and  is  continued 
on  the  thorax  to  the  pectoralis 
major  and  the  ribs.  Below,  its 
fibres  are  stronger  and  more  sepa- 
rate than  above,  and  are  directc<I 
obliquely  downwanls  and  inwards 
to  the  pelvis :  —some  of  them  are 
(ixed  to  the  front  of  the  pubes  ; 
and  the  rest  arc  collected  into  a 
firm  band  n  (Poupnrt's  ligament) 
betwoej)  the  pubic  spine  on<l  tlio 

C'onntetiont.  Tlie  muscle  is  sub- 
cutaneous.    Its  posterior  border  is 
nnattached   between   the   last  rib 
and  the  iliac  crest,  but  is  overlaid 
commonly  by  the   edge   of  the 
lalissimus   dorsi,  except  a  small 
jiiecc  below.      Appearing  through 
the   nponeuroais,   external   to   the 
linea    alba,    is  n  while   line,  the 
linen  semilunaris,  marking  the  outer  edge  of  the  rectus  muscle  (fig. 
137)  ;  and  crossing  between  the  two  ore  three  or  four  whitish  marks, 
tlie   lineo!   trniisverna'.     Kuiiierous  small   apertures  in   tlie   tendon 
transmit  cutaneous  veRsels  and  nerves  ;   and  near  the  pubcs  is  the 
large  opening  of  the  external  abdominal  ring,  c,  which  gives  passage 
to  the  cord  in  the  male,  an<i  the  round  ligament  in  the  female. 
I       Aclion.  Both  muscles  taking  their  fixed  point  at  the  pelvis  will 
bend  the  trunk  forwards  as  in  stooping  ;  but  supposing  the  spine 
1    fixed  they  will  draw  down  the  riba.     If  they  act  from  the  thorax 
they  will  elevate  the  pelvis. 

•  DisMction  of  the  first  lateral  muscle  in  tho  wall  of  tbe  belly.  A.  EitomnL 
oblique,  a.  Poupart'a  li^-amcnt.  o.  Bxteraalsbdomiiukl  ring.  d.  Oimbeiuat's 
Vament. 
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Should  one  muscle  contract  it  will  incline  the  tnink  to  the  same  One  muscle 
side,  or  raise   the  pelvis,  according   as   the  upper  or   the  lower       ^' 
attachment  may  be  moveable  :  and  after  the  trunk  is  bent  it  will 
turn  the  thorax  to  the  opposite  side. 

Parts  of  tJie  aponeurosis.  Besides  the  general  arrangement  of  the 
aponeurosis  over  the  front  of  the  abdomen,  the  student  is  to 
examine  more  minutely  the  linea  alba  in  the  middle  line  ;  the 
external  abdominal  ring  with  the  fascia  prolonged  from  its  margin; 
and  the  rounded  border  named  Poupart's  ligament. 

Linea  alba  (fig.  137).     This   white   band  on  the   front  of  the  In  the  linea 
abdomen  marks  the  place  of  meeting  of  the  aponeuroses  of  oppo-  aponeunwes 
site   sides.     It  extends   from  the  xiphoid  cartilage  to  the  pubes,  "*  united : 
and  serves  as  a  ligament  between  the  chest  and  pelvis.    Its  breadth 
is  wider  above  than  below  ;  and  it  is  perforated  here  and  there  by 
small  apertures,  which  allow  pellets  of  fat  to  protrude  in  some 
bodies.    A  little  below  the  centre  is  the  umbilicus,  which  projects  in  its  midaie 
now  beyond  the  surface,  though   before  the  skin  was  removed,  a  **  unibiiiciw. 
hollow  indicated  its  position. 

External  abdominal  ring  (fig.  133,  ^').    Tlu's  opening  is  situate  External 
near  the  pubes  between  the  diverging  fibres  of  the  aponeurosis.     It  ri„g^    "* 
is  somewhat  triangular  in  f  onn,  with  the   base  at  the  crest  of  the  Form  and 
pubes,  and  the   apex  pointing  upwards  and  outwards.    The  long  *itn*ti"n. 
measurement  of  the  aperture  is  about  an  inch,  aud  the  transverse  ^*^ 
about  half  an  inch. 

Its  margins  are  named  pillars,  and  differ  in  form  and  strength.  Inner  side 
The  inner  one,  tliin  and  straight,  is  attached  below  to  the  front  of  **  ^ 
the  symphysis  pubis,  where  it  crosses  the  corresponding  piece  of 
the  opposite  side — that  of  the  right  muscle  being  superficial.    The 
outer  margin  is  the  strongest,  and  is  not  straight  like  the  inner,  but  ^^' 
forms  a  kind  of  groove  for  the  support  of  the  spermatic  cord  :  this 
margin  is  continuous  with  Poupart's  ligament,  and  is  attached  below 
to  the  pubic  spine  or  tuberosity.    A  thin  membrane  (intercolumnar)  A  fascia  pro- 
covers  the  opening,  and  is  derived  from  some  fibres  on  the  surface  iIJJ^. 
of  the  aponeurosis. 

The  ring  gives  passage  in  the  male  to  the  spermatic  cord,  and  in  The  cord  In 
the  female  to  the  round  ligament ;  and  in  each  sex  the  transmitted  ^      ' 
part  lies  on  the  outer  pillar  as  it  passes   through,  and  obtains  aandhemla 
covering  from  the  intercolumnar  fibres.    Through  this  aperture  the  SSough  it 
inguinal  hernia  protrudes  from  the  wall  of  the  abdomen. 

The  intercolumnar  fibres  form  a  layer  over  the  aponeurosis,  and  intercoium- 
bind  together  its  parallel  fibres,  so  as  to  constnict  a  firm  membrane.  "^  fl^'««» 
Inferiorly,  where  they  are  strongest,  a  bundle  is  connected  with  the  attachment 
outer  third  of  Poupart's   ligament,  and  is  continued  back  to  the    *     ^^^' 
crista  ilii.     At  the  external  abdominal  ring  the  fibres  stretch  from 
side  to  side,  and,  becoming  stronger  and  aggregated  together,  close 
the  upper  point  of  that  opening  ;  and  as  they  are  prolonged  on  the  ^^y  pro- 
cord  from  the  margin  of  the  ring,  they  give  rise  to  the  membrane  c«>iumnar 
named  intercolumnar  fascia.    On  the  left  side,  where  tlie  fascia  is  ^'^^^ 
entire,  this  thin  covering  will  be  manifest  on  the  surface  of  the 
cord,  or  on  the  round  ligament  in  the  female. 
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Dissection,  To  see  tlic  attachments  and  connections  of  Poupart's 
ligament,  it  will  be  necessary  to  reflect,  on  both  sides  of  the  body, 
the  lower  part  of  the  aponeurosis  towards  the  thigh,  as  in  fig.  138. 
For  this  pui-poae  an  incision  is  to  be  carried  through  the  aponeu- 
rosis from  the  front  of  the  iliac  crest  to  about  three  inches  from  the 
linea  alba  ;  and  tlie  tendon  is  to  be  detached  from  the  subjacent 
parts  with  the  handle  of  the  scalpel.  When  the  aponeurosis  cannot 
V)e  separated  farther  from  the  tendons  beneath,  near  the  linea  alba, 
it  is  to  be  cut  in  the  direction  of  a  vertical  hue  to  the  symphysis 
pubis. 

After  the  triangular  piece  of  the  aponeurosis  has  been  thrown 
towards  the  thigh,  the  spermatic  cord  is  to  be  dislodged  from  the 
surface  of  Poupart's  ligament,  to  see  the  insertion  of  tliis  band  into 
the  pubes,  and  to  lay  bare  the  fibres  (triangular  ligament)  which 
ascend  therefrom  to  the  linea  alba. 

Pouparfs  ligament  (fig.  IIU,  ^*)  is  the  lower  border  of  the  aponeu- 
rosis of  the  external  oblique,^  which  intervenes  between  the  front 
of  the  crista  ilii  and  the  pubes.  Externally  it  is  round  and  cord- 
like, and  is  attached  to  the  anterior  superior  iliac  spine.  Internally 
it  widens  as  it  approaches  the  pubes  (fig.  133,  '^*),  and  is  inserted 
into  the  jmbic  spine  and  the  pectineal  line  of  the  hip-bone  for 
about  three-quarters  of  an  inch,  forming  a  triangular-looking  )iiece 
with  its  base  directed  outwards,  which  is  named  GimbernaVs 
ligament  (fig.  136). 

Poupart's  ligament  is  not  straight  between  its  outer  and  inner 
attachments,  but  is  curs^ed  downwards  to  the  thigh  ;  and  it  retains 
this  position  as  long  as  the  fascia  lata  remains  uncut.  Its  outer 
half  is  oblique,  and  is  firmly  united  with  the  subjacent  iliac  fascia : 
along  the  line  of  union  of  the  two,  the  other  lateral  muscles  of  the 
abdominal  wall  are  attached.  Its  inner  half  is  placed  over  the 
vessels  passing  from  the  abdomen  to  the  thigh. 

Triangular  ligament.  From  the  insertion  of  (iimbemat's  ligament 
into  the  pectineal  line,  some  fibres  are  directed  upwards  and  inwards 
to  the  linea  alba,  where  they  blend  with  the  other  tendons.  As  the 
fibres  ascend,  they  diverge  and  form  a  thin  band,  to  which  the 
above  name  has  been  given. 

Dissection.  The  upper  part  of  the  external  oblique  is  now  to  be 
taken  away,  on  both  sides  of  the  body,  to  see  the  things  underneath. 
The  nmsclc  may  be  detached  by  carrying  the  scalpel  through  the 
digitations  on  the  ribs  back  to  the  free  border,  and  then  through  the 
insertion  into  the  crista  ilii.  It  may  be  thi-own  forN^-ards  as  far  as 
practicable,  after  the  nerves  crossmg  the  iliac  crest  are  dissected 
out ;  but  in  raising  it  care  must  be  taken  not  to  detach  the  rectus 
muscle  from  the  ribs  above,  nor  to  cut  through  the  tendon  of  tlie 
mternal  oblique  at  the  upper  part.  By  the  removal  of  the  fatty 
tissue  the  underlying  internal  oblique  muscle,  with  some  nerves 
below  on  its  surface,  will  be  prepared. 

At  the  lower  border  of  the  internal  oblique  the  cremaster  muscle 
on  the  cord  is  to  be  defined  (fig.  135)  :  it  is  about  as  wide  as  the 
little  finger,  and  consists  of  fleshy  loops  which  issue  through  tlie 
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\r  (ittochment  is  tendinous,  and  if 


1nt«nll 


Pig.  134.  • 


oxtcmel  alidoniinnl  ritif^'. 
easily  taken  uwny. 

ParlK  coi-ered  hij  rxlemal  oblique  (iig.  134).  Beneath  the  external,  Part» 
is  the  internal  oblique  inuacle,  with  the  ribs  and  the  intercostal  ^JJ^^i''* 
muscles.     At  the  lower  part  o£  the  abdomen  the  muscle  conceals  "bUriup. 
the  spennatic  cord,  and  the  branches  of  the  lumbar  plexus  in  the 
abdominal  wall. 

The  ixTERSAi.  oiii.EQUE  MUSCLE  (fig.  134,'*)  is  Heshy  belov 
aponeurotic  above,  jiist  the  reverse  of  the  preceding  ;  and  il 
(except  tlie  lowest)  ascend 
across  those  of  the  external 
obli<|ue.  The  muscle  ariseg 
along  the  outer  half  of  Pou- 
part's  ligament ;  along  the 
anterior  two  thirds  of  the 
crest  of  the  hip  bone  ;  an<l 
from  the  tendon  of  the  trans- 
versa lis  musclf,  c,  (fascia 
lumbomm)  in  the  interval 
l>etweeu  that  bony  and  the 
last  rib.  Tlio  fibres  diverge 
(111  the  abdomen  to  their  des- 
tination : — The  upper  are 
lleshy  and  ascend  to  be  in- 
serletf  into  the  cartilages  of 
the  lower  three  nhs,  «hcrc 
they  join  the  intiTnai  inter- 
costal muscles  of  the  lowest  i 
two  spaces.  The  remaining 
fibres  pass  obliiiucly  to  the 
aponeuroais. 

Tlie  (iponeurvaia  covers  the 
front  of  the  abdomen  from 
the  pelvis  to  Ihe  chest,  and 
blends  with  its  fellow  along  the  middle  lijic.     Tor  tlic  most  part  it  divtilenbi 
incases  the  rectus ;    but  midway  between  the  umbilicus  and  the  „ctua ; 
pubea  it  is  undivided,  and  lies  in  front  of  that  muscle.    Superiorly  »tt»riiident» 
it  is  attached  to  the  thorax  after  the  following  manner  : — The  *"  '■*"•• 
stratum  superficial  to  the  rectus  is  fixed  lo  the  ninth  rib,  and  blends 
with  the  aponeurosis  of  the  external  oblique ;  and  the  stratum 
beneath  the  rectus  joins  the  cartilages  of  the  eighth  and  seventh 
ribs,  and  the  ensiform  cartilage.    Inferiorly  its  fibres  become  more  ,nci  tim 
itistincl  and  separate  from  each  other,  and  are  inserted  into  the  i'«'»'*»- 
front  of  tbu  pubcs,  and  into  the  pectineal  line  for  half  an  inch 
Iwhind  the  attachment  of  Oimbemat's  ligament. 

CuiiTKctions.  The  internal  is   covered    by    the    external    oblique  Farti  in 
muscle.     It   is  attached  on  all  sides,  except   between   Poupart'a  ^y^'"^"" 


Intcmal  oblique  muscle  of  the  aMominnl  nail.  a.  Internal  obliqaa. 
a  dorsi.  cut.  c.  Fort  of  the  bioiler  tendon  of  the  transTersklis 
Pou]>irt's  ligament,     K,  Extwnal  :  r.  Internal  intercoetols. 
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ligament  and  the  pubes  wliere  it  nrclies  over  tlic  cord,  and  lins  tlie 
cremasl«r  muscle  contigiiouB  to  it.  Tlic  parts  covered  by  the  interna] 
obliqne  cannot  be  Been  till  the  muBcle  is  reflected. 

Action.  Both  muscles  will  depress  the  ribs ;  and  will  easist  in 
forcing  back  the  viscera  of  the  belly,  which  Lave  been  carried  down 
by  the  descent  of  tlic  diapliragin. 

One  muscle  may  incline  the  body  laterally  ;  and  contracting  with 
tlie  external  oblique  of  the  other  side  (the  fibres  of  the  two  baring 
the  same  direction)  it  will  rotate  the  tnink  to  tlie  same  aide. 

Tlie  CBEMASTEB  MUSCLE  (fig.  135,  ")  is  a  faBcicuIuB  of  fibres, 
wluch  lies  along  tlic  lower  border  of  the  internal  oblique  muscle, 
and  is  named  from  suspend- 


Fig.  130.* 


ijjg  tlie  testicle.  The  muscle 
has  attacbinents,  at  the  inner 
find  outer  xidcs,  similar  to 
those  of  the  internal  oblique. 
Kxtemally  it  is  fleshy,  and 
iirUa  from  I'oupart's  lign. 
iiient  below,  and  in  part 
beneath  the  internal  oblique, 
with  wliit'h  some  of  tbefibrea 
are  connected.  Internally  it 
is  small,  and  is  ituerted  by 
tendon  into  the  front  of  the 
pubea,  joining  the  tendon  of 
the  internal  oblique. 

Between  the  two  point  b 
of  attachment  the  fibres  de- 
BCeiid  on  the  front  and  sides 
of  the  cord,  forming  loops, 
with  the  convexity  down- 
wards, which  reach  to  and 
over  the  testis.  Tlie  bundles 
of  libresare  united  by  areolar 
tissue  so  as  to  give  rise  to 
a  covering  on  the  front  of 
the  cord,  which  in  hernia  ia 
named  the  fatcia  craiuuie- 

rka.     UccoKionally  the  fibres  may  be  behind  as  well  aa  on  the  sides 

and  front  of  the  cord. 
Action.  It  elevates  the  testicle  towards  the  abdomen  under  the 

influence  of  the  will ;  but  it  may  be  excited  to  contract  involuntarily 

by  cold,  fear,  &c. 
„      Dissection.  On  the  left   side   of  the   body  tlie  student  is  not  to 
'    make   any  further   dissection  of   the    abdominal    wall  ;    and    tlie 

layers  tliat  liave  been  reflected  in  the  groin  should  be  replaced, 

•  View  of  the  lower  part  of  the  inlemal  oblifiue  with  the  crsniarter  muKla 
and  the  testicle,  i.  Eitenial  oblique,  retlect«d.  B.  latemal  obllqae.  c. 
Rectns  aMominti.     d.  Cremasler,  with  itn  loops  oxer  the  Epennatii;  cord  and 
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until  the  examination  of  that  region  iu  connection  with  hernia  is 
resumed. 

On  tlie  right  side  the  dissection  is  to  lie  carried  deeper  bj  the 
rcmovftl  of  tlie  internal  oblique  and  the  creuiaster.  The  last  muacle 
may  be  reflected  from  the  cord  tij  means  of  a  longitudinal  incision. 

To  raise  the  internal  oblique,  it  will  be  necessary  to  cut  it  through  „ 
firstly  near  the  ribs  ;  secondly  near  the  crest  of  the  hip  boae  and  °' 
I'oupart's  ligament  ,  and  lastly  at  the  hinder  part,  bo  as  to  connect 
the  two  Jiret  incisions  Its 
depth  ViiW  he  indicated  by 
ft  fatty  lajer  between  it 
niid  the  tranaversahs.  In 
roismg  the  muscle  towards 
the  edge  of  tlie  rectus,  let 
the  student  separate  nitli 
great  care  the  lower  fibres 
from  those  of  the  transver- 
sahs,  with  which  tliey  are 
often  conjoined ,  and  dis 
sect  outjbetw  een  the  tiv  o,  the 
intercostal  nerves  and  arte 
nes,  and  the  two  branches 
of  the  lumbar  plexus  (ilio 
hypogastric  and  iho  ingui- 
nal) near  the  front  of  the 
crest  of  tlie  hip  bone  Tlie 
offsets  of  the  intercostals 
entenng   tliu   muscle   must 

Parti  coieied  hy  the  ob- 
Itque  (fig  13C)  Thcuitemal 
oblique  conceals  the  trans- 
versalts  muscle,  and  the 
vessels  and  nerves  between 
the  two.  Near  I'oupart's  ligament  it  Hca  on  tlie  spermatic  cord  and 
the  fascia  trnnHversaliB.  The  rectus  muscle  is  covered  below  by 
the  aponeurosis. 

The  TRAssvEitsALis  MLscLE  (fig.  13G,  *)  forms  the  third  stratum 
in  the  wall  of  the  abdomen,  and  diifers  from  the  two  oblique  in 
having  a  posterior  as  well  as  an  anterior  aponeurosis.  Like  the 
former  muscle  it  is  attached  on  all  sides,  except  where  the  spermatic 
cord  lies.  At  the  pelvis  it  arUts  along  the  outer  third  of  Poupart'E 
ligament,  and  tlie  anterior  two  thirds  of  the  iliac  crest.  At  the 
chest  it  takes  origin  from  the  lower  six  ribs,  viz.  by  tendon  from 
the  lowest  two,  and  by  fleshy  processes  from  the  under  surface  Of 

*  Dineclion  of  the  third  lateral  mnide  in  the  wall  of  tbe  belljr,  wilh  the 
veiseli  auil  nerves  on  it.  *.  TraseTemlia  muscle,  with  b,  ita  aalenor,  and  <^ 
its  posterior  tandau  (fucia  lambonua).  n.  Paupurt's  ligament.  1.  iMtt 
doiul  nerre  with  its  aecompuiyiiig  uteiy.  2,  IliD'bn>ogMtria  nervs  witii 
ils  arteiy.    -ft  Intarcoital  nerves  and  arteries. 


Origin  rtom 
che•^lolnl 
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the  cartilages  of  the  four  next  above.    And  between  the  chest  and 
the  pelvis  it  is  connected  with  the  lumbar  vertebras  by  means  of 
Fibres  cn<i     the  posterior  aponeurosis  or  the  fascia  luniborum.    All  the  fibres 
JJ|**P^"*^^*     are  directed  to  the  aponeurosis  in  front. 

The  iiiwneu.  ^^  anterior  aponeurosis  is  widest  below,  as  in  the  most  external 
rcmis  paraes  musclc.  Internally  it  is  continued  to  the  linea  alba,  passing  beneath 
owctus^  the  rectus  as  low  as  midway  between  the  umbilicus  and  the  pubes, 
except  infe-   but  in  front  of  the  muscle  below  that  spot.    Its  attachment  below 

riorl  V 

to  the  pelvis  is  nearly  the  same  as  the  internal  oblique  ;  for  it  is 

fixed  to  the  front  of  the  pubes,  and  to  the  pectineal  line  for  about 

Fibres  to      ^^  inch,  but  beneath  the  obhque  muscle.     Some  of  the  fibres  are 

trarwversalls  gpent  on  the  transversalis  fascia  ;  and  are  connected  with  a  thickened 

band  of  that  fascia  beneath  Poupart's  ligament,  which  is  called  the 

deep  crural  arch. 

Use  by  Action,  Tlie  chief  use  of  the  muscle  will  be  applied  to  diminishing 

itself,  ^}jQ  pJ2e  of  the  abdominal  cavity,  and  compressing  the  viscera  ;  but 

witii  others.  ^^  ^^^^  assist  the  internal  oblique  in  replacing  the  viscera  pushed 

down  in  inspiration. 
At  pelvis  Conjoined  tendon.   The  aponeuroses  of  the  internal  oblique  and 

unites  in  transversalis  muscles  are  united  more  or  less  near  tlieir  attachment 
tendon.^  to  the  pubes,  and  give  rise  to  the  conjoined  tendon.  The  aponeu- 
rosis of  the  oblique  muscle  extends  about  half  an  inch  along  the 
pectineal  line ;  whilst  that  of  the  transversalis  reaches  an  inch 
along  the  bony  ridge,  and  forms  the  greater  part  of  the  conjoined 
tendon. 
Posterior  The  posterior  aponeurosis  of  the  transversalis,  or  the  fascia  lum- 

aponeurosis.  borum,  c,  is  described  in  the  dissection  of  the  Back,  p.  385. 
Connections       Connections.  Superficial  to  the  transversalis  are  the  two  muscles 
«ilS*mSIde.  *>®fore   examined ;  and  beneath  it  is  the  thin  fascia  transversalis. 
Its  fleshy  attachments  to  the  ribs  digitate  with  like  processes  of  the 
diaphragm.    The  lower  border  is  fleshy  in  tlie  outer,  but  tendinous 
in  the  inner  half,  and  is  arched  above  the  internal  abdominal  ring. 
gj^Qgp  Dissection.  To   remove   the  aponeurotic   layer  from  the  rectus 

rectus  ami     muscle  of  the  right  side,  make  a  longitudinal  incision  through  tlie 
pyiam      a.  ^^dinous  sheath,  and  turn  it  to  each  side.     As  the  fascia  is  reflected, 
its  union  with  three  or  more  tendinous  bands  across  the  rectus  will 
have  to  be  cut  through  ;  and   near  the  pubes  a  small  muscle,  the 
pyramidalis,  will  be  exposed.    The  dissector  should  leave  the  nerves 
entering  the  outer  border  of  the  rectus. 
Leave  the         On  the  left  side  of  the  body  the  rectus  should  not  be  laid  bare 
leftside.       below  the  umbilicus,  for  the  sake  of  the  hernia  to  be  seen  on  this 

side. 
RectnH  The  RECTUS  MUSCLE  (fig.  137,  ^)  cxteods  along  the  front  of  the 

muscle.  abdomen  from  the  pelvis  to  the  chest  It  is  narrowest  inferiorly, 
Attach-  and  is  attached  to  the  pubes  by  two  tendinous  processes  ; — one, 
pubes.^  internal  and  the  smaller,  arises  from  the  front  of  the  symphysis, 
where  it  joins  the  muscle  of  the  opposite  side ;  and  the  external 
Insertion  process  is  attached  to  the  pubic  crest.  Becoming  w^ider  towards  the 
into  ribs.  thorax,  the  rectus  is  inserted  by  three  large  fleshy  processes  into  the 
ensiform  cartilage,  and  the  cartilages  of  the  last  three  true  ribs. 


SHEATH  OF  EEOTTTS  MDSCIB. 

The  muscle  is  contained  in  an  aponenrolic  sheath,  except  above  B 
and  below  ;  and  ita  fibres  are  interrupted  at  intervals  by  irregular 
tendinous  lines, — the  inacriptiones  tendineie. 

A/:tio7i.   It  will  draw  down  the  thorax  aud  the  ribs,  or  raise  the  d 
pelvis,  according  as  ita  fiied  point  rasy  be  above  or  below.    Besides 
imparting  movement  to  the  trunk,  it  will  diminieh  the  cavity  of  the 
thorai,  and  compress  the  viscera. 

Shealh  of  the  Teetue,  D.  This  sheath  is  derived  from  the  splitting  it 
of  the  aponeurosis  of  the  intemal  oblique  at  the  outer  edge  of  the 
muscle.   One  piece  passes  hi 

before     and     the    other  ^'<^-  ^^'^* 

under  the  rectus ;  and 
the  two  unite  at  the  inner 
border  so  as  to  enclose  it 
in  a  sheath.  Inseparably 
blended  with  the  stratum 
In  front  of  the  rectus  is 
the  aponeurosis  of  the 
external  oblique  ;  and 
joined  in  a  similar  man- 
ner with  that  behind,  is 
the  aponeurosis  of  the 
transversal  is. 

The  sheath  is  deBdent 
behind,  both  at  the  up- 
per and  tower  end  of 
the  muscle.  Above,  the 
muscle  rests  on  the  ribs, 
without  the  intervention 
of  the  siieatb  which  is 
fixed  to  the  margin  of 
the  tboroK.  Below,  mid- 
way between  the  nmbi- 
licus  and  the  pubes,  the 
internal  oblique  ceases 
to  split,  and  passes  alto- 
gether in    front  of  the 

rectus,  with  the  other  aponeuroses.  At  the  spot  where  the  sheath 
is  wanting  inferiorily  the  muscle  is  in  contact  with  the  fasds 
trans  versa!  is,  and  a  white  semilunar  line  (the  fold  of  Douglas) 
may  be  sometimes  seen,  when  the  outer  edge  of  the  rectns  ia  raised, 
marking  the  cessation. 

The  line<e  Iraiuversm  (fig.  137),  on  the  surface  of  the  abdomen  u 
are  caused  by  tendinous  intersections  of  the  rectus.  They  are  *" 
usually  three  in  number,  and  have  the  following  position  ;  one  is  JJ] 
opposite  the  umbilicus,  another  at  the  ensiform  cartilage,  and  the  gj. 

'  Rectus  mDHole  of  the  abdomen,  dioecied  on  the  right  side,  and  in  its 
■heath  an  the  left.  Closa  to  tlie  pelTis  the  pjramid&lis  ii  eipoud.  a, 
Rectae.      s.  Internal   obtiqne.      a  Fonpart's  ligament     a.  Rheath  of  (ba 
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the  cartilages  of  the  four  next  above.    And  between  the  chest  and 
the  pelvis  it  is  connected  with  the  lumbar  vertebno  by  means  of 
Piljre«  end    the  posterior  aponeurosis  or  the  fascia  lumborum.    All  the  fibres 
in  aponeu-     jyrg  directed  to  the  aponeurosis  in  front. 

The  itponeu-      ^^  anterior  aponeurosis  is  widest  below,  as  in  the  most  external 

rosis  passes  muscle.    Internally  it  is  continued  to  the  linea  alba,  passing  beneath 

^"^^        the  rectus  as  low  as  midway  between  the  umbilicus  and  the  pubes, 

except  infe-  but  in  front  of  the  muscle  below  tliat  spot.    Its  attachment  below 

^^  ^'  to  the  pelvis  is  nearly  the  same  as  the  internal  oblique  ;  for  it  is 

fixed  to  the  front  of  the  pubes,  and  to  the  pectineal  line  for  about 

Fibres  to      *ui  inch,  but  beneath  the  oblique  muscle.     Some  of  the  fibres  are 

transversaiis  gpent  on  the  transversalis  fascia  ;  and  are  connected  with  a  thickened 

band  of  that  fascia  beneath  Poupart's  ligament,  which  is  called  the 

deep  crural  arch. 

Use  hy  Action,  The  chief  use  of  the  muscle  will  be  applied  to  diminishing 

itself,  ^ijg  gJ2e  of  the  abdominal  cavity,  and  compressing  the  viscera  ;  but 

with  otiiers  ^*  "^^^^  assist  the  internal  oblique  in  replacing  the  viscera  pushed 

■  down  in  inspiration. 
At  pelvis  Conjoined  tendon.   The  aponeuroses  of  the  internal  oblique  and 

tinit<M  in  transversalis  muscles  are  united  more  or  less  near  their  attachment 
tendon.  ^0  the  pubes,  and  give  rise  to  the  conjoined  tendon.  The  aponeu- 
rosis of  the  oblique  muscle  extends  about  half  an  inch  along  the 
pectineal  line ;  whilst  that  of  the  transversalis  reaches  an  inch 
along  the  bony  ridge,  and  forms  the  greater  part  of  the  conjoined 
tendon. 
Posterior  The  posterior  aponeurosis  of  the  transversalis,  or  the  fascia  lum- 

aponcurosis.  borum,  c,  is  described  in  the  dissection  of  the  Back,  p.  385. 
Connections       Connections,  Superficial  to  the  transversalis  are  the  two  muscles 
miS*mu8de  ^^fo^   examined ;  and  beneath  it  is  the  thin  fascia  transversalis. 
Its  fleshy  attachments  to  the  ribs  digitate  with  Uke  processes  of  the 
diaphragm.    The  lower  border  is  fleshy  in  the  outer,  but  tendinous 
in  the  inner  half,  and  is  arched  above  tlie  internal  abdominal  ring. 
Expose  Dissection.  To   remove   the  aponeurotic   layer  from  the  rectus 

rectos  and     muscle  of  the  right  side,  make  a  longitudinal  incision  through  tlie 
pyrami     is.  ^^jj^jjuQug  gijeath,  and  turn  it  to  each  side.     As  the  fascia  is  reflected, 
its  union  with  three  or  more  tendinous  bands  across  the  rectus  will 
have  to  be  cut  through  ;  and  near  the  pubes  a  small  muscle,  the 
pyramidalis,  will  be  exposed.    The  dissector  should  leave  the  nerves 
entering  the  outer  border  of  the  rectus. 
Leave  the         On  the  left  side  of  the  body  the  rectus  should  not  be  laid  bare 
left  side.       below  the  umbilicus,  for  the  sake  of  the  hernia  to  be  seen  on  this 

side. 
RectwH  The  RECTUS  MUSCXE  (fig.  137,  ^)  extends  along  the  front  of  the 

muscle.  abdomen  from  the  pelvis  to  the  chest.  It  is  narrowest  inferiorly, 
Attach-  and  is  attached  to  the  pubes  by  two  tendinous  processes  ;^-onc, 
piS^^  internal  and  the  smaller,  arises  from  the  front  of  the  sj-mphysis, 
where  it  joins  the  muscle  of  the  opposite  side ;  and  the  external 
Insertion  process  is  attached  to  the  pubic  crest.  Becoming  wider  towards  the 
into  ribs.  thorax,  the  rectus  is  inserted  by  three  large  fleshy  processes  into  the 
cnsiform  cartilage,  and  the  cartilages  of  the  last  three  true  ribs. 


FiK-  137." 


SHEATH   OP  E1CTU8  MUSCLE. 

The  muficle  is  contained  in  an  aponeurotic  aheath,  except  above 
and  below  ;  and  its  fibres  are  interrupted  at  intervals  by  irregular 
tendinous  lines, — the  inscriptioneB  tendineiB. 

Action,  It  will  draw  down  the  thorax  and  the  ribs,  or  raise  the 
pelvis,  according  as  its  fixed  point  maybe  above  or  below.  Besides 
imparting  movement  to  the  trunk,  it  will  diminish  the  cavity  of  the 
thorax,  and  compreBB  the  viscera, 

Shfaih  of  the  rectus,  D,  This  sheath  is  derived  from  the  splitting 
of  the  aponeurosis  of  the  internal  oblique  at  the  outer  edge  of  the 
muscle.  One  piece  paaaes 
before  and  the  other 
under  the  rectus ;  and 
the  two  unite  at  the  inner 
border  so  as  to  enclose  it 
in  a  sheath.  Inseparably 
blended  with  the  stratum 
in  front  of  the  rectus  is 
the  aponeurosis  of  the 
external  oblique  ;  and 
joined  in  a  similar  man- 
ner with  that  behind,  is 
the  aponeurosis  of  the 
transversalis. 

The  sheath  is  deficient 
behind,  both  at  the  up- 
per and  lower  end  of 
the  rauscle.  Above,  the 
muscle  rests  on  the  ribs, 
without  the  intervention 
of  the  sheath  which  ie 
fixed  to  the  margin  of 
the  thorax.  Below,  mid- 
way between  the  umbi- 
licus and  the  pobes,  the 
internal  oblique  ceases 
to  aplit,  and  passes  alto- 
gether  in    front  of   the 

rectus,  with  the  other  aponeuroses.  At  the  Spot  where  the  sheath 
is  wanting  inferiority  the  muscle  is  in  contact  with  the  fascia 
transversalis,  and  a  white  semilunar  line  (the  fold  of  Douglas) 
may  be  sometimes  seen,  when  the  outer  edge  of  the  rectus  is  raised, 
marking  the  cessation. 

The  linea  trameerece  (fig.  137),  on  the  surface  of  the  abdomen 
are   caused  by  tendinous   intersections   of   the   rectus.     They   are 
usually  three  in  number,  and  have  the  following  position  ;    one  is  ^ 
opposite  the  umbilicus,  another  at  the  ensiform  cartUage,  and  the  gj 

*  Rectus  miucle  of  (ha  abdomen,  diisected  on  ths  rijjht  side,  and  in  ila 
■fa«Bth  on  the  left.  Clom  Vt  the  pelvis  tba  pjiatnidalia  is  exposed.  ^ 
Rectus.     B.  iDtemal   obliiiae.      a  Fonpart'i  ligtUDsat.     s.  Hheath  of  the 
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third  midway  between  the  two.  If  there  is  a  fourth  it  will  be 
placed  below  the  umbilicus.  These  markings  seldom  extend  the 
whole  depth  or  breadth  of  the  muscular  fibres,  more  particularly 
above  and  below. 

Linea  semilunaris  (fig.  137).  This  line  corresponds  with  the 
outer  edge  of  the  rectus,  and  reaches  from  the  eighth  rib  to  tlie 
pubic  spine  of  the  hip-bone :  it  marks  the  line  of  division  of  the 
aponeurosis  of  the  internal  oblique  muscle. 

The  PYRAMiDALis  MUSCLE  (fig.  137)  is  triangular  in  form,  and  is 
placed  in  front  of  the  rectus  near  the  pelvis.  The  muscle  arises  by 
its  base  from  the  front  of  the  pubes,  and  is  inserted  into  the  hnea 
alba  about  midway  between  the  umbilicus  and  the  pelvis.  This 
small  muscle  is  often  absent. 

Action.  The  muscle  renders  tight  the  linea  alba  ;  and  when  large 
it  may  assist  slightly  the  rectus  in  compressing  the  viscera. 

Nerves  of  the  abdominal  wall  (fig.  136).  Between  the  internal 
oblique  and  transvcrsalis  muscles  are  situate  the  intercostal  nerves ; 
and  near  the  pelvis  are  two  branches  of  the  lumbar  plexus.  Some 
arteries  accompany  the  nerves,  but  they  will  be  referred  to  with 
the  vessels  of  the  abdominal  wall  (p.  453). 

The  lower  six  intercostal  nerves  (fig.  136  f  f  f),  enter  the  wall  of 
the  abdomen  from  the  intercostal  spaces.  Placed  between  the  two 
deepest  lateral  muscles,  the  nerves  are  directed  forwards  to  the 
edge  of  the  rectus,  and  through  this  muscle  to  the  surface  of  the 
abdomen  near  the  middle  line  (p.  439).  About  midway  between 
the  spine  and  the  linea  alba,  the  nerves  furnish  cutaneous  branches 
to  the  side  of  the  abdomen  (lateral  cutaneous,  p.  438)  ;  and  whilst 
between  the  abdominal  muscles  they  supply  muscular  branches, 
and  ofEsets  of  communication  with  one  another.  A  greater  part  of 
the  lower  than  of  the  upper  nerves  is  visible,  owing  to  the  shortness 
of  the  last  intercostal  spaces. 

The  last  dorsal  nerve  Q)  is  placed  below  the  twelfth  rib,  and 
therefore  not  in  an  intercostal  space,  but  it  has  connections  and  a 
distribution  like  the  preceding.  As  it  extends  forwards  to  the 
rectus  it  communicates  sometimes  with  the  ilio-hypogastric  nerve. 
Its  lateral  cutaneous  branch  perforates  the  two  obhque  muscles 
(p.  439). 

Two  branches  of  the  lumbar  plexus^  viz.,  ilio-hypogastric  and  ilio- 
inguinal, are  contained  for  a  certain  distance  between  the  muscles 
of  the  wall  of  the  abdomen,  as  they  course  forwards  to  the  surface 
of  the  body. 

The  ilio-hypogastric  nerve  (J)  perforates  the  back  of  the  trans- 
vcrsalis muscle  near  the  iliac  crest,  and  gives  off  the  iliac  branch. 
The  nerve  is  then  directed  forwards  above  the  hip  bone,  and  is 
connected  with  its  companion  (ilio-inguinal).  Perforating  the 
fleshy  part  of  the  internal  oblique  near  the  front  of  the  iliac  crest, 
and  the  aponeurosis  of  the  external  oblique  near  the  linea  alba,  the 
nerve  becomes  cutaneous  (p.  439). 

Its  iliac  branch  pierces  both  oblique  muscles  close  to  the  crista 
ilii,  to  reach  the  gluteal  region  (p.  638). 


FASCIA   TRANSVEESALIS.  461 

The  ilio-inguinal  nerve  perforates  the  transversalis  muscle  near  nio-togiiiMa 
the  front  of   the  iliac  crest.    It   pierces  afterwards  the  internal  ^^ 
oblique,  and  reaches  the  surface  of  the  thigh  through  the  external  ^^^^^ 
abdominal  ring  (p.  439)  :  it  furnishes  of^ts  to  the  internal  oblique, 
the  cremaster,  and  the  pyramidalis. 

Dissection,  For  the  purpose  of  seeing  the  transversalis  fascia,  it  Disaectioii 
will  be  necessary  to  raise,  on  the  right  side,  the  lower  part  of  the  ^^  ikeda.' 
transversalis  muscle  by  two  incisions  ;— one  of  these  is  to  be  carried 
through  the  fibres  attached  to  Poupart's  ligament ;  the  other,  across 
the  muscle  from  the  front  of  the  hip  bone  to  the  margin  of  the 
rectus.  With  a  little  care  the  muscle  may  be  separated  easily  ^m 
the  thin  fascia  beneath. 

The  fascia  transversalis  (fig.  138,  ^)  is  a  thin  fibrous  layer  be-  ivwdatnuui- 
tween  the  transversalis  muscle  and  the  peritoneum.    In  the  groin  ^^""^ 
or  inguinal  region,  where  it  is  unsupported  by  muscles,  the  fascia  is  best 
is  considerably  stronger  than  elsewhere,  and  is  joined  by  fibres  of  JSJ^^i^ 
the  aponeurosis  of  the  transversalis  muscle ;  but  farther  from  the 
pelvis   it   gradually  decreases   in  strength,  until  at  the  thorax  it 
becomes  very  thin. 

In  the  part  of  the  fascia  now  laid  bare,  is  the  internal  abdominal  interaal 
ring,  which  gives  passage  to  the  spermatic  cord,  or  the  round  liga-  ^i??°*^ 
ment,  according  to  the  sex ;  it  resembles  the  hole  into  the  finger 
of  a  glove  in  being  visible  inside,  but  indistinguishable  outside 
in  consequence  of  a  prolongation  from  the  margin.  On  the  inner 
side  of  the  ring  the  fascia  is  thinner  than  on  the  outer,  and  is  there 
fixed  into  the  pubes  and  the  pectineal  line  of  the  hip  bone,  behind 
the  conjoined  tendon  with  which  it  is  united. 

At  Poupart^s  ligament  the  fascia  is  joined  to  the  posterior  margin  ia  puthr 
of  that  band  along  the  outer  half  ;  but  along  the  inner  half  it  is  ^ooitti^s 
directed  down  to  the  thigh,  in  front  of  the  blood-vessels,  to  form  ligament, 
the  anterior  part  of  a  loose  sheath  (crural)  around  them. 

Internal  abdominal  ring  (fig.  138).  This  opening  is  situate  mid-  Bitaatioii  of 
way  between  the  symphysis  pubis  and  the  anterior  superior  iliac  ^n^ 
spine,  and  half  an  inch  above  Poupart's  ligament.    From  its  mai^n 
a  thin  tubular  prolongation  of  the  fascia  is  continued  around  .the 
cord,  as  before  said. 

Dissection,  The  tubiform  prolongation  on  the  cord  may  be  traced  Disaectloa 
by  cutting  the  fascia  transversalis  horizontally  above  tie  opening  JjJISJlJ^n 
of  the  ring,  and  then  longitudinally  over  the  cord.    With  the  handle  cord, 
of  the  scalpel  the  thin  membrane  may  be  reflected  to  each  side,  so 
as  to  lay  bare  the  subperitoneal  fat. 

The  subperitoneal  fat  forms  a  layer  between  the  fascia  trans-  Sabperi- 
versalis  and  the  peritoneum.    Its  thickness  varies  much  in  different  Jje  mrfn!  ^ 
bodies,  but  is  greater  at  the  lower  part  of  the  abdomen  than  higher 
up.    This  structure  will  be  more  specially  examined  in  the  dissection 
of  the  wall  of  the  abdomen  ^m  the  inside. 

Dissection.  After  the  subperitoneal  fat  has  been  seen,  let  it  be  Tnoe  re- 
reflected  to  look  for  the  remains  of  a  piece  of   peritoneum  along  peritoneum, 
the  cord,  in  the  form  of  a  fibrous  thread. 

The  peritoneum^  or  the  serous  sac  of  the  abdominal  cavity,  projects  Peritonemn 

O  G  2  of  the  groliL 
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ia  prolonged  forwards  slightly  opposite  the  abdommal  ring.  Connected  with  it 
on  the  00  ;  ^^  ^^^  ^^^  -^  ^  fibrous  thread  (the  remains  of  a  prolongation  to 
the  testis  in  the  fetus)  which  extends  a  certain  distance  along  the 
front  of  the  cord.  It  is  generally  impervious,  and  can  be  followed 
only  a  very  short  way,  but  it  may  be  sometimes  traced  as  a  fine 
band  to  the  tunica  vaginalis  of  the  testis. 

In  some  bodies  the  process  may  be  partly  open,  being  sacculated 
at  intervals  ;  or  it  may  form  occasionally  a  single  large  bag  in  front 
of  the  cord.  Lastly,  as  a  rare  state,  the  tube  of  peritoneum  accom- 
panying the  testis  in  its  passage  in  the  fetus  may  be  unclosed,  so 
that  a  coil  of  intestine  could  descend  in  it  from  the  abdomen. 
In  female  In  the  female  the  fetal  tube  of  peritoneum  remains  sometimes 

nutiy^open.  Pervious  for  a  short  distance  in  front  of  the  round  ligament ;  that 
unobliterated  passage  is  named  the  cgtuiI  of  Nuck. 

The  SPERMATIC  CORD  (fig.  138,  ^)  extends  from  the  internal  abdo- 
minal ring  to  the  testis,  and  consists  mainly  of  the  vessels  and  the 
efferent  duct  of  the  gland,  united  together  by  coverings  from  the 
structures  by  or  tlu*ough  wliich  they  pass. 

In  the  wall  of  the  abdomen  the  cord  lies  obliquely,  because  its 
aperture  of  entrance  amongst,  is  not  opposite  its  aperture  of  exit 
•*•  from  the  muscles ;    but  escaped  from    the    abdomen,  it  descends 

andv^cal  almost  vertical^  to  its  destination.  As  it  lies  in  this  obhque 
passage  named  the  inguinal  canal,  it  is  placed  (at  first)  beneath 
the  internal  oblique,  and  rests  against  the  fascia  transversalis  ;  but 
beyond  the  lower  border  of  the  oblique  muscle,  it  lies  on  the  upper 
surface  of  Pouparf s  ligament,  with  the  aponeurosis  of  the  external 
oblique  between  it  and  the  surface  of  the  body,  and  the  conjoined 
tendon  behind  it. 

Its  several  coverings  are  derived  from  strata  in  the  wall  of 
the  abdomen.  Thus,  from  within  out  come,  the  subperitoneal  fat, 
the  tube  of  the  fascia  transversalis,  the  cremaster  muscle  continu- 
ous with  the  internal  oblique,  the  intercolumnar  fascia  from  the 
external  oblique  muscle,  and  lastly  the  superficial  fascia  and  the 
skin. 

The  round  ligament,  or  the  suspensory  cord  of  the  uterus,  occupies 
the  inguinal  canal  in  the  female,  and  ends  in  the  integuments  of 
the  groin.  Its  coverings  are  similar  to  those  of  the  spermatic  cord, 
except  it  wants  the  cremaster. 

Dissection,  The  constituents  of  the  cord  will  be  displayed  by 
cutting  through  longitudinally,  and  turning  aside  the  different  sur- 
rounding layers,  and  removing  the  areolar  tissue.  The  dissector 
should  trace  branches  of  the  genito-crural  nerve  and  epigastric 
artery  into  the  cremasteric  covering. 

Vessels  and  nerves  of  the  cord.  In  the  cord  are  collected  together 
the  spermatic  artery  and  vein  which  convey  the  blood  to,  and  take 
it  away  from  the  testis  ;  the  nerves  and  lymphatics  of  the  testicle  ; 
and  the  vas  deferens  or  the  efferent  duct. 

In  the  female  a  branch  from  the  ovarian  artery  enters  the  round 
ligament. 
The  va^  deferens  reaches  from  the  testicle  to  the  urethra,  and  is 
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placed  behind  the  other  vessels  of  the  cord  ;  it  will  be  recognised 

by  its  resemblance  in  feel  to  a  piece  of  whipcord,  when  it  is  taken 

between  the  finger  and  the  thumb.     As  it  enters  the  abdomen  Sitaatloii 

through  the  opening  in  the  fascia  transversalis  (internal  ring),  it  and  oonne. 

lies  on  the  inner  side  of  the  vessels  of  the  testicle  ;  and  as  it  begins 

its  descent  to  the  pelvis,  it  winds  behind  the  epigastric  artery. 

Cremasteric  artery  and  nerve.   The  cremasteric  coverinc:  of  the  Artery  ind 
11  I  rm  •      1     •      1  «         nerve  of  the 

cord  has  a  separate  artery  and  nerve.    The  artery  is  denved  from  coyerii^  of 

the  epigastric,  and  is  distributed  to  the  coverings  of  the  cord.    The  **»«<»"[» 
genital  branch  of  the  genito-crural  nerve  enters  the  cord  by  the  in- 
ternal abdominal  ring,  and  ends  in  the  cremaster  muscle. 

Cutaneous  vessels  and  nerves  are  supplied  to  the  teguments  of  ^^  ^^ 
the  cord  from  the  superficial  pudio  artery  and  the  ilio-inguinal 
nei^'e. 

Dissection.  By  cutting  through  the  spermatic  cord  near  the  pnbes,  j?y*®*|2j- 
and  raising  it  towards  the  inner  abdominal  ring,  a  fibrous  band  below 
Poupart's  ligament,  the  deep  crural  arch,  will  appear  :  it  passes  in- 
wards to  the  pubes,  and  is  to  be  defined  with  some  care. 

The  remaining  vessels  of  the  abdominal  wall,  viz.,  the  epigastric  and  of  the 
and  circumflex  iliac,  and  the  ending  of  the  internal  mammary  the  wall  of 
artery,  are  to  be  next  dissected.     The  epigastric  and  mammary  ■^*'**'™*"- 
arteries  w^ill  be  observed  on  raising  the  outer  edge  of  the  rectus, 
one  above  and  the  other  below,  ramifying  in  the  muscle. 

The  epigastric,  with  its  earliest  branches,  may  be  traced  by 
removing  the  fascia  transversalis  ^m  it  near  Pouparfs  ligament. 
The  circumflex  iliac  artery  lies  behind  the  outer  half  of  Poupart's 
ligament,  and  should  be  pursued  along  the  iliac  crest  to  its  ending. 

Deep  crural  arch.  Below  the  level  of  Poupart's  ligament  is  a  thin  l>eep  erond 
band  of  transverse  fibres  over  the  femoral  vessels,  which  has 
received  the  name  deep  crural  arch  from  its  position  and  resem- 
blance to  the  superficial  crural  arch,  (Poupart's  ligament).    This  Attach- 
fasciculus  of  fibres,  beginning  about  the  centre  of  the  Ugament,  is  ™*'* 
prolonged  inwards  to  the  pubes,  where  it  is  widened,  and  is  inserted 
into  the  pectineal  line  at  the  deep  aspect  of  the  conjoined  tendon 
of  the  broad  muscles  of  the  abdomen.^     It  is  closely  connected 
with  the  front  of  the  crural  sheath. 

Vessels  in  the  Wall  of  the  Abdomen.     On  the  side  of  the  veeaeUin 
abdomen  are  the  intercostal  and  lumbar  arteries  with  the  inter-  ab^niMl 
costal  nerves.    In  the  sheath  of  the  rectus  lie  the  epigastric  and 
internal  mammary  vessels.    And  around  the  crest  of  the  hip-bone 
bends  the  circumflex  iliac  branch. 

The  intercostal  arteries  (fig.  136)  issue  between  the  false  ribs  interooatil 
(p.  362),  and  enter  the  abdominal  wall  between  the  transversalis  "*""•  • 
and  internal  oblique  muscles  :  they  extend  forwards  with  the  nerves, 
supplying  the  contiguous  muscles,  and  the  teguments.    In  front 

*  Sometimes  this  stmcture  is  a  firm  distinct  band,  which  is  joined  bj  some 
of  the  lower  fibres  of  the  aponeurosis  of  the  external  oblique.  At  other  times, 
and  this  is  the  most  common  arrangement,  it  is  only  a  thickening  of  the 
fascia  transversalis  with  fibres  added  from  the  tendon  of  the  transveraalis 
muscle. 
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they  anastomose  with  the  internal  mammary  and  epigastric  :  behind 
they  commmiicate  with  the  lumbar  arteries. 

The  lowest  artery  accompanies  the  last  intercostal  nerve  below 
the  last  rib,  and  is  distributed  with  the  nerve  (p.  638). 

The  interned  mammary  artery.  The  abdominal  branch  of  this 
vessel  (p.  253)  enters  the  wall  of  the  abdomen  beneath  the  carti- 
lage of  the  seventh  rib.  Descending  in  the  sheath  of  the  rectus, 
the  vessel  soon  enters  the  substance  of  the  muscle,  and  anastomoses 
in  it  with  the  epigastric  artery. 

The  epigastric  artery  (fig.  138,  a)  arises  from  the  external  iliac 
about  a  quarter  of  an  inch  above  Poupart^s  ligament ;  it  ascends 
in  the  sheath  of  the  rectus  and  divides  above  the  umbilicus  into 
branches  which  enter  that  muscle,  and  anastomose  with  the  internal 
mammary. 

As  the  artery  courses  to  the  rectus  it  passes  beneath  the  cord 
and  on  the  inner  side  of  the  internal  abdominal  ring ;  and  it  is 
directed  obliquely  inwards  across  the  lower  part  of  the  abdomen, 
so  as  to  form  the  outer  boundary  of  a  triangular  space  along  the 
edge  of  the  rectus.  It  lies  at  first  beneath  the  fascia  transversalis  ; 
but  it  soon  perforates  that  fascia,  and  enters  the  sheath  of  the 
rectus  over  the  semilunar  border  at  the  posterior  aspect. 

The  branches  of  the  artery  are  numerous,  but  inconsiderable  in 
size : — 

a.  The  pubic  branch  is  a  small  transverse  artery,  which  runs 
behind  Pou part's  ligament  to  the  posterior  aspect  of  the  pubes,  and 
anastomoses  with  a  similar  branch  from  the  opposite  side.  Behind 
the  pubes  it  communicates  with  a  small  offset  from  the  obturator 
artery  (fig.  139,/)  :  the  size  of  this  anastomosis  varies  much,  but 
its  situation  is  internal  to  the  crural  ring. 

b.  A  cremasteric  branch  is  furnished  to  the  muscular  covering  of 
the  cord. 

c.  Muscular  branches  are  given  from  the  outer  side  of  the  artery 
to  the  abdominal  wall,  which  anastomose  with  the  intercostal 
arteries  (p.  453),  and  others  enter  the  rectus.  Cutaneous  offsets 
pierce  the  muscle,  and  ramify  in  the  integuments  with  the  anterior 
cutaneous  nerves. 

Two  epigastric  veins  lie  with  the  artery ;  they  join  finally  into 
one,  which  opens  into  the  external  iliac  vein. 

The  circumflex  iliac  artery  arises  from  the  outer  side  of  the 
external  iliac,  opposite  the  epigastric,  and  courses  around  the  iliac 
crest,  as  tlie  name  expresses.  Having  perforated  the  crural  sheath, 
it  passes  beneath  the  transversalis  muscle  to  the  middle  of  the 
crest  of  the  hip-bone.  Here  it  pierces  the  transversalis,  and  is 
continued  backwards  between  this  and  the  internal  oblique,  to 
anastomose  with  the  ilio-lumbar  branch  of  the  internal  iliac  artery. 
Its  ofEsets  are  muscular  and  anastomotic. 

Branches,  Near  the  ^nt  of  the  iliac  crest  a  small  branch 
ascends  between  the  internal  oblique  and  transversalis  muscles, 
supplying  them,  and  anastomoses  with  the  epigastric  and  inter- 
costal arteries. 
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As  the  vessel  extends  backwards  it  gives  lateral  o&ets,  which  and  anuto- 
supply  the  neighbouring  muscles,  and  communicate  on  the  one  side  '^''^'^ 
with  the  ilio-lumbar,  and  on  the  other  with  the  gluteal  artery. 

The  circumflex  iUac  vein  is  formed  by  the  junction  of  two  col-  Ciicmnflax 
lateral  branches,  and  crosses  the  external  iliac  artery  nearly  an  inch  ^®*°* 
above  Poupart's  ligament,  to  open  into  the  external  iliac  vein. 


Section  II. 

HERNIA    OF   THE   ABDOMEN. 


The  lower  part  of  the  abdominal  wall,  which  has  been  reserved  I"^??*^ 
on  the  left  side  of  the  body,  should  be  now  dissected  for  inguinal 
hernia. 

Dissection.  The  teguments  and  the  aponeurosis  of  the  external  The  dissec- 
oblique  having  been  thrown  down  in  the  previous  examination  of  left  groin, 
the  wall  of  the  abdomen,  the  necessary  dissection  of  the  inguinal 
region  will  be  completed  by  raising  the  internal  oblique  muscle  as 
in  fig.  138. 

To  raise  the  oblique  muscle,  let  one  incision  be  made  across  the  p«fl«ct 
fleshy  fibres  from  the  iliac  crest  towards  the  linea  alba  :  and  after  oblique, 
the  depth  of  the  muscle  has  been  ascertained  by  the  layer  of  areolar 
and  fatty  tissue  beneath  it,  let  the  lowest  fibres  be  carefully  cut 
through  at  their  attachment  to  Poupart^s  ligament.  By  elevating  the 
muscle  cautiously,  the  student  will  be  able  to  separate  it  from  the 
subjacent  transversalis,  so  that  it  may  be  turned  upwards  on  the 
abdomen.  The  separation  of  the  two  muscles  just  mentioned  is 
sometimes  difficult  in  consequence  of  their  fibres  being  blended 
together,  but  a  branch  of  the  circumflex  iliac  artery  marks  their 
intermuscular  interval. 

The  cremaster  muscle  is  next  to  be  divided  along  the  cord,  and  ^^jJJjSg. 
to  be  reflected  to  the  sides.  Let  the  dissector  then  clean  the  surface 
of  the  transversalis  muscle,  without  displacing  its  lower  arched  2Jf°x*!^L- 
border ;  and  trace  with  care  the  conjoined  tendon  of  it  and  the 
internal  oblique  to  show  the  exact  extent  outwards.  The  fascia 
transversalis  and  the  spermatic  cord  should  be  likewise  nicely 
cleaned. 

Crossing  the  interval  apparent  below  the  border  of  the  trans-  ®*,^[_£® 
versalis  muscle,  are  the  epigastric  vessels,  which  lie  close  to  the  vesselB. 
inner  side  of  the  internal  abdominal  opening,  but  beneath  the  fascia 
transversalis.    A  small  piece  of  the  fascia  may  be  cut  out  to  show 
the  vessels. 

Inguinal  Hernia.   A  protrusion  of  intestine  through  the  lower  ^Jj^JT  ^^ 
portion  of  the  abdominal  wall  near  Poupart's  ligament  (answering  hemia, 
to  the  inguinal  region),  is  named  an  inguinal  hemia.     The  escape  Prodis- 
of  the  intestine  in  this  region  is  predisposed  to  by  the  deficiencies  S^uiSy. 
in  the  muscular  strata,  by  the  passage  of  the  spermatic  cord  through 
the  abdominal  parietes,  and  by  the  existence  of  fosses  on  the  inner 
surface  of  the  wall. 
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The  gn^t  in  leaving  the  abdomen  either  passes  through  the  internal 
abdominal  ring  with  the  cord,  or  is  projected  through  the  part  of 
the  abdominal  wall  between  the  epigastric  artery  and  the  edge  of 
the  rectus  muscle.  These  two  kinds  of  hernia  are  distinguished  by 
the  names  external  and  internal,  from  their  position  to  the  epigastric 
artery  ;  or  they  are  called  oblique  and  direct,  from  the  direction 
they  take  through  the  abdominal  wall.  Thus,  the  hernia  protruding 
through  the  internal  abdominal  ring  with  the  cord  is  called  external 
from  being  outside  the  artery,  and  oblique  from  its  slanting  course  ; 
whilst  the  hernia  between  the  edge  of  the  rectus  and  the  epigastric 
artery  is  named  internal  from  being  inside  the  artery,  and  direct 
from  its  straight  course. 

External  or  Oblique  Inguinal  Hernia  leaves  the  cavity  of  the 
abdomen  with  the  spermatic  cord,  and  traversing  the  inguinal  canal, 
makes  its  exit  from  that  passage  by  the  external  abdominal  ring. 

Anatomy  of  the  external  hernia.  To  acquire  a  knowledge  of  the 
anatomy  of  this  hernia  it  will  be  necessary  that  the  space  in  which 
it  lies  (inguinal  canal),  the  apertures  by  which  it  enters  and  leaves 
the  wall  of  the  abdomen  (abdominal  rings),  and  the  coverings  it 
receives  in  its  progress,  should  be  studied. 

The  inguinal  canal  (fig.  138)  is  the  interval  between  the  flat 
muscles  of  the  abdominal  wall,  which  contains  the  spermatic  cord 
in  the  male,  and  the  round  ligament  in  the  female.  Its  direction  is 
oblique  downwards  and  inwards,  being  nearly  parallel  to,  and  above 
Poupart*s  ligament.  And  its  length  is  about  one  inch  and  a  half. 
Superiorly  it  ceases  at  the  internal  abdominal  ring  ;  and  inferiorly 
it  ends  at  the  external  abdominal  ring. 

Towards  the  surface  of  the  body  the  canal  is  bounded  by  the 
teguments,  and  the  two  oblique  muscles  in  this  way : — The  skin 
with  the  subjacent  fatty  layer,  and  the  aponeurosis  of  the  external 
oblique.  A,  reach  the  whole  length  of  the  passage  ;  but  the  internal 
oblique,  B,  extends  only  for  the  outer  third  (half  an  inch). 

Towards  the  cavity  of  the  abdomen,  the  wall  of  the  canal  is  con- 
structed by  the  conjoined  tendon  of  the  internal  oblique  and  trans- 
versalis,  and  by  the  deep  membranous  strata  in  the  wall  of  the 
abdomen  in  this  wise  : — The  conjoined  tendon,  H,  placed  in  front 
of  the  other  structures,  reaches  along  the  inner  two  thirds  of  the 
space  (about  an  inch)  ;  and  beneath  or  behind  it  come  the  fascia 
transversalis,  o,  the  subperitoneal  fat,  and  the  peritoneum,  in  the 
order  mentioned,  which  are  continued  all  along  the  passage. 

Along  the  lower  part,  or  the  floor,  the  canal  is  limited  by  the 
union  of  the  fascia  transversalis  with  Poupart*s  ligament,  and  by 
the  fibres  of  tlie  ligament  inserted  into  the  pectineal  line  ;  whilst 
along  the  upper  part  its  extent  is  determined  only  by  tlie  apposition 
of  the  muscles. 

In  the  female,  the  canal  has  the  same  length  and  boundaries, 
though  it  is  usually  somewhat  smaller.  In  that  sex  it  lodges  the 
round  ligament. 

The  internal  abdominal  ring  (fig.  138)  is  an  aperture  in  the  fascia 
transversahs,  which  is  situate  midway  between  the  symphysis  pubis 
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and  the  iliac  crest,  and  half  an  inch  above  Poupatt's  ligament.  It 
is  oval  in  fonn,  the  extremitieH  of  the  oval  being  directed  upwards 
and  downwards,  and  measures  sbont  half  an  inch  ;  the  fascia  at  its 
outer  and  lower  parts  is  stronger  than  at  the  opposite  sides. 

Arching  above  and  on  the  inner  side  of  the  aperture,  is  the  lower 
border  of  the  transvereatis  muHcle,  d,  which  is  fleshy  in  the  outer, 
but  tendinous  in  the  inner  half.  Below,  it  is  bounded  by  Poupart's 
ligament     On  the  inner  side  lie  the  epigastric  vessels  (a). 

This  opening  in  the  fascia  tronsversalis  ia  the  inlet  to  the  inguinal 
canal,  and  through  it  the  cord,  or  the  round  bgament,  passes  into 

Bg.  13B.» 
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the  wall  of  the  abdomen.  The  external  hernia  enters  the  canal  at 
the  same  spot.  All  the  protruding  parts  receive  as  a  covering  the 
prolongation  from  the  margin  of  the  opening. 

The  external  abiiominal  ring  (fig.  133,  ")  is  the  outlet  of  the  in-  ^J^ji, 
guinal  canal,  and  through  it  the  spermatic  cord   reaches  the  surface  ring; 
of  the  body.     This   aperture   is    placed    in  the  aponeurosis  of  the  altiuUoB. 
external  oblique  muscle,  near  the  crest  of  tlie  pubea  ;  and  from  the 

'  Dissection  for  ingoinal  hernia  (Illastrstioni  of  DissectioDi).  Matdet:  A. 
External  oblique  tendon,  thrown  down.  b.  Internal  obliqae,  tbe  lower  part 
taieed.  o.  Creiiiast«r  muBcle  in  iti  Datnralpaaition.  n.  TransTenalii  mnicio 
with  a  free  bonier.  I.  Spermatic  eonl.  a.  Fuci*  traniTenalis.  n.  Con- 
ioined  tendon.     Arteria ;  a.  Bpigaitric  rasels.     b.  OSaet  of  tbe  oiTcnindaz 
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margin  a  prolongation  is  sent  on   the   parts   passing  through  it 
(p.  443). 

Course  and  coverings  of  the  hernia.  A  piece  of  intestine  leaving 
the  abdomen  with  the  cord,  and  passing  through  the  inguinal  canal 
to  the  surface  of  the  body,  will  obtain  a  covering  from,  every 
stratum  of  the  wall  of  the  abdomen  in  the  groin,  except  from  the 
transversalis  muscle. 

It  receives  its  investments  in  this  order  : — As  the  intestine  is 
thrust  outwards,  it  carries  before  it  first  the  peritoneum  and  the 
subperitoneal  fat,  and  enters  the  tube  of  the  fascia  transversalis,  F, 
(infundibuliform  fascia)  around  the  cord.  Still  increasing  in  size  it 
is  forced  downwards  to  the  lower  border  of  the  internal  oblique 
muscle,  where  it  will  have  the  cremasteric  fascia,  c,  applied  to  it. 
The  intestine  is  next  directed  along  the  front  of  the  cord  to  the 
external  abdominal  ring,  and  in  passing  through  that  opening  re- 
ceives the  investment  of  the  intertolumnar  or  spermatic  fascia. 
Lastly,  as  the  hernia  descends  towards  the  scrotum,  it  has  ^the 
additional  coverings  of  the  superficial  fascia  and  the  skin. 

In  a  hernia  which  has  passed  the  external  abdominal  ring,  the 
coverings  from  without  inwards  are  the  following  : — the  skin  and 
the  superficial  fascia,  the  spermatic  and  cremasteric  fasciae,  the 
fascia  transversalis,  the  subperitoneal  fat,  and  the  peritoneum  or 
hernial  sac.  Two  of  the  coverings,  viz.,  the  peritoneal  and  sub- 
peritoneal, originate  as  the  gut  protrudes  ;  but  the  rest  are  ready 
formed  around  the  cord,  and  the  intestine  slips  inside  them.  The 
different  layers  become  much  thickened  in  a  hernia  that  has  existed 
for  some  time. 

Diagnosis.  If  the  hernia  is  small  and  is  confined  to  the  wall  of 
the  belly,  it  gives  rise  to  an  elongated  swelling  along  the  inguinal 
canal.  If  it  has  proceeded  farther,  and  entered  the  scrotum,  it 
forms  a  flask-shaped  tumour  with  the  large  end  below,  and  the 
narrow  neck  occupying  the  inguinal  passage. 

Whilst  efforts  are  being  made  to  force  back  a  piece  of  protruded 
intestine  during  life,  the  direction  of  the  canal,  and  the  situation 
of  the  internal  abdominal  ring,  should  be  borne  in  mind. 

Seat  of  stricture.  The  protruded  intestine  may  be  constricted  at 
the  internal  abdominal  ring ;  in  the  inguinal  canal  by  the  fleshy 
internal  oblique  muscle ;  and  at  the  external  abdominal  ring. 

The  stricture  is  placed  usually  at  the  inner  ^abdominal  ring,  and 
may  be  produced  in  two  ways  ; — either  by  a  constricting  fibrous 
band  outside  the  narrowed  neck  of  the  tumour,  or,  by  a  thickening 
and  contraction  of  the  peritoneum  itself  at  the  inner  surface  of 
the  neck. 

Divison  of  stricture.  To  set  free  the  intestine,  an  incision  is  made 
down  to  the  internal  abdominal  ring  ;  and,  all  fibrous  bands  outside 
the  peritoneum  being  divided,  the  intestine  is  to  be  returned  into 
the  abdomen  by  gentle  pressure. 

Supposing  the  intestine  cannot  be  replaced  in  the  abdomen  after 
the  previous  steps  have  been  taken,  the  surgeon  proceeds  to  lay 
open  the  peritoneum,  and  to  divide  the  internal  stricture,  from 
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within  outf  on  a  director  placed  beneath  it.  With  the  view  of 
avoiding  the  surrounding  vessels,  the  cut  is  directed  upwards  on 
the  front  and  mid-part  of  the  hernia. 

Other  designations.  This  kind  of  hernia  has  other  names  applied  Terms  ap- 
to  it  sometimes  by  surgeons,  according  as  it  has  passed  certain  Eic^nid^^ 
points  in  the  wall  of  the  abdomen.    If  the  intestine  remains  in  the  hemia 
inguinal  canal,  the  term  bubonocele  is  applied  to  the  swelling ;  but  *^^J?* 
if  it  has  extended  into  the  scrotum,  the  appellation  scrotal  rupture, 
or  oscheocele,  is  given  to  the  tumour. 

Varieties  of  the  external  hernia.    There  are  two  varieties  (con-  Two 
genital  and  infantile),  of  the  oblique  inguinal  hernia,  which  are  ' 

distinguished  by  the  condition  of  the  peritoneal  covering. 

Congenital  hernia.   This  kind  is  found  for  the  most  part  in  the  congenital 
infant  and  the  child,  though  it  may  occur  in  the  adult  male.    In  it   ^"^^ 
the  tube  of  peritoneum,  which  accompanies  the  testicle  from  the  how  con- 
abdomen  in  the  fetus,  remaining  unclosed,  the  intestine  descends  "^t^*^  • 
into  a  sac  already  formed  for  its  reception. 

As  it  takes  the  course  of  the  inguinal  canal,  it  will  possess  the  coverings 
coverings  before  enumerated  for  the  external  hernia  ;  and  it  passes  ^nd  ooone. 
at  the  first  to  the  bottom  of  the  scrotum,  instead  of  being  arrested 
at  the  top  of  the  testis. 

With  care  it  may  be  distinguished,  whilst  it  is  of  moderate  aze^  Diagnosis, 
by  its  position  in  front  of  the  testicle. 

For  the  seat,  cause,  and  division  of  the  stricture,  refer  to  what  is  strictaxo. 
before  stated  for  external  hernia. 

Infantile  hernia  is  much  rarer  than  congenital,  and  cannot  be  infkntile 
distinguished  from  the  common  external  hernia  duiing  life.    It  was  "•""*• 
first  recognised  in  the  young  child,  and  received  its  name  from  that 
circumstance  ;  but,  like  the  congenital,  it  may  be  met  with  in  the 
adult.    Its  chief  differential  character  is  derived  from  the  state  of 
the  peritoneum. 

The  peritoneum  has  the  following  condition  : — the  tube  of  that  JShS'*" 
membrane  passing  with  the  testicle  in  the  fetus,  is  closed  only  at 
the  internal  abdominal  ring,  instead  of  being  obliterated  from  that 
point  down  to  the  testicle,  so  that  a  large  serous  sac  will  be  situate 
in  front  of  the  spermatic  cord,  and  may  occupy  the  inguinal  canal. 
With  tliis  state  of  the  peritoneum,  should  an  external  hernia  with 
its  coverings  descend  along  the  cord  in  the  usual  way,  it  will  pass 
behind  the  unobliterated  sac,  like  a  viscus  in  a  serous  membrane. 
In  this  way  there  will  be  two  sacs  ;  an  anterior  (the  tunica  vagi- 
nalis), containing  serum,  and  a  posterior  enclosing  the  intestine. 

The  infantile  hernia  is  first  recognised  during  an  operation  by  ^^"^J^J!? 
the  kmf  e  opening  the  tunica  vaginalis.    The  operator  then  proceeds 
to  lay  bare  the  neck  of  the  hinder  or  hernial  sac,  and  to  treat  the 
stricture  of  it  as  before  described  (p.  458). 

The  Internal  or  Direct  Inguinal  Hernia  escapes  on  the  inner  internal 
side  of  the  epigastric  artery,  and  has  a  straight  course  through  the 
abdominal  parietes.    Its  situation  and  coverings,  and  the  seat  of 
stricture,  will  be  better  understood  after  the  examination  of  the 
part  of  the  abdominal  wall  through  which  it  passes. 
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It  passes  Anatomy  of  the  internal  hernia.    In  the  abdominal  wall  near  the 

trSS^ii     pubes  is  a  triangular  space  (fig.  138)  which  is  bounded  by  the 
space:  epigastric  artery  on  one  side,  the  outer  edge  of  the  rectus  muscle 

on  the  other,  and  the  inner  half  of  Poupart's  ligament  below  :  it 
gi2e,  measures  about  two  inches  from  above  down,  and  one  inch  and  a 

half  across  at  the  base, 
constituents      Th®  constituents  of  the  abdominal  wall  in  this  spot  are,  the  tegu- 
of  space :      ments  ;  the  strata  of  the  muscles ;  and  the  layers  lining  the  interior 
of  the  abdomen,  viz.,  fascia  transversalis,  subperitoneal  fat,  and 
peritoneum.    The  muscles  have  the  undermentioned  arrangement ; — 
The  aponeurosis  of  the  external  oblique  is  pierced  by  an  aperture 
mufloles.       (external   abdominal  ring)  towards  the  lower  and  inner  angle  of 
the  space  through  which  the  inguinal  hernia  is  transmitted.    The 
internal  oblique  and  transversalis,  which  come  next,  are  united 
together  in  the  conjoined  tendon  ;  and  as  this  descends  to  its  inser- 
tion into  the  pectineal  line,  it  covers  the  inner  two  thirds  (about 
an  inch)  of  the  space ;  and  leaves  imcovered  about  half  an  inch 
between  its  outer  edge  and  the  epigastric  vessels,  where  the  fascia 
transversalis  appears. 
Hernia  in  Any  intestine  protruding  in  this  spot  must  make  a  new  path  for 

two  idndl^'  itself,   and   elongate  the  different   stnictures,  because  there  is  not 
any  opening  by  which  it  can  descend,  as  in  the  external  hernia. 
Further,  the  coverings  of  the  hernia,  and  its  extent  and  direction 
in  the  abdominal  wall,  must  vary  according   as  the  gut    projects 
through  the  portion  of  the  space  covered  by  the  conjoined  tendon, 
or  through  the  part  external  to  that  tendon. 
Coverings  of       Course  and  coverings  of  the  hernia.    The  common  kind  of  the  in- 
common       temal  hernia  (inferior)  passes  through  the  part  of  the  triangular 
kind  are        space  which  is  covered  by  the  conjoined  tendon, 
peritoneum       The  intestine  in  protruding  carries  before  it  the  peritoneum,  the 
cent  fat,       subperitoneal  fatty  membrane,  and  the  fascia  transversalis  ;  next  it 
fasda  trans-  elongates  the  conjoined  tendon,  or  as  in  a  sudden  rupture,  separates 
conjoined      the  fibres,  and  escapes  between  them.    Then  the  intestine  advances 
tendon,        Jq^q  ^Jjq  lower  part  of  the  inguinal  canal,  opposite  the  external 
spennatic     abdominal  ring  ;  and  passes  through  that  opening  on  the  inner  side 
supBrticiai     ^^  ^®  cord,  receiving  at  the  same  time  the  covering  of  the  fascia 
&Bcia,  and    spermatica.    Lastly  it  is  invested  by  the  superficial  fascia  and  the 
skin. 

In  number  the  coverings  of  the  internal  hernia  are  the  same  as 
those  of  the  external ;  and  in  kind  they  are  the  same,  with  this  ex- 
ception, that  the  conjoined  tendon  is  substituted  for  the  cremasteric 
fascia. 
The  taxis.         The  position  of  the  openings  in  the  abdominal  wall  should  be 
kept  in  mind  during  attempts  to  reduce  this  kind  of  hernia  ;  and 
the  straightness  of  the  course  of  the  internal,  in  comparison  with 
the  external  hernia,  should  be  remembered. 
Smq  ^ter°      Diagnosis.  This  rupture  will  be  distinguished  from  external  hernia 
nai:  by  its  straight  course  through  the  abdominal  wall,  and  by  the  neck 

being  placed  close  to  the  pubes. 
If^Itff*^^       After  this  hernia  has  acquired  a  large  size,  an  examination  during 
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life  cannot  determine  whether  it  hegan  originally  in  the  triangular 
space,  or  at  the  internal  ahdominal  ring  ;  for^as  an  external  hernia 
increases,  its  weight  drags  inwards  the  internal  ring  into  a  line  with 
the  external,  and  in  this  way  the  swelling  acquires  the  appearance 
of  a  direct  rupture. 

Seat  of  stricture.  Tlie  stricture  in  this  form  of  hernia  occurs  most  strictuw, 
frequently  external  to  the  neck  of  the  tumour,  though  it  may  be 
inside  from  thickening  of  the  peritoneum  :  and  it  may  occasionally  gitaatl<m, 
be  found  at  the  external  abdominal  ring. 

Division  of  the  stricture.  The  neck  of  the  tumour  is  to  be  laid  to  fr«e  from 
bare,  and  all  fibrous  bands  around  it  are  to  be  divided  without  in-  •trf«*'»^ ; 
jury  to  the  peritoneum  ;  but  if,  after  this  has  been  done,  the  intes- 
tine cannot  be  put  backwards  into  the  abdomen,  the  sac  is  to  be 
opened,  and  the  internal  constricting  band  is  to  be  divided  directly 
upwards  on  a  director. 

In  the  operation  on  a  large  rupture  appearing  to  be  direct,  the  in  large 
operator  should  cut  on  the  front  and  mid-part  of  the  tumour,  so  as  ^®™^ 
to  avoid  the  epigastric  vessels,  whose  lateral  position  cannot  be 
known. 

Variety  of  internal  hernia.  Another  kind  of  internal  hernia  (superior)  Rarer  kind 
occurs  through  that  part  of  the  area  of  the  triangular  space  which  SL^™*^ 
is  external  to  the  conjoined  tendon.    Its  existence  is  determined  by 
the  unusual  position  of  the  obliterated  hypogastric  artery  inside  the 
abdominal  wall  (p.  462). 

The  intestine  protrudes  through  the  wall  of  the  abdomen  close  to  to  oblique  In 
the  epigastric  artery,  and  descends  along  nearly  the  whole  of  the  JJj^tte 
inguinal  canal  to  reach  the  external  abdominal  ring ;  so  that  the  term  «>^ 
"  direct"  would  not  apply  strictly  to  this  form  of  internal  hernia. 

Coverings.   As  the  gut  traverses  nearly  the  whole  of  the  ing^uinal  Coyeringi 
canal,  it  has  coverings  exactly  the  same  in  number  and  kind  as  the  S^eSctonja 
external  hernia,  viz.,  the  skin  and  the  superficial  fascia,  the  spermatic  i»«™i»- 
and  cremasteric  fasciae,  the  fascia  transversalis,  and  the  subperitoneal 
fat  with  the  peritoneum. 

Diagnosis.    This  form  of  internal  hernia  would  be  considered  Diignosls 
external  during  life  from  its  course  and  its  form  ;  and  yet  it  must  ^iiS*"* 
be  remembered  that  the  epigastric  vessels  are  placed  on  the  outer 
part  of  its  neck,  whilst  in  the  hernia  which  it  stimulates,  they  lie 
on  the  inner  side.     Its  nature  can  be  ascertained  with  certainty 
only  after  death. 

Seat  of  stricture.   The  constriction  of  the  intestine  will  take  place  8trictiin  u 
from  similar  causes,  and  at  the  same  spots  as  in  the  external  hernia.  ^^JJ^JJ^J}, 

Division  of  the  stricture.  From  an  inability  to  decide  always  in  Dj^jgj^^  ^f 
the  living  body  whether  a  small  hernia  is  internal  or  external,  the  stricton. 
rule  observed  in  dividing  the  stricture  of  the  neck  of  the  sac  is,  to 
cut  down  upon  the  mid-part  of  the  tumour  ;  and  if  it  is  necessary 
to  open  the  peritoneum,  to  cut  directly  upwards,  as  in  the  other 
kinds  of  inguinal  hernia. 

Umrilical  Hernia,  or  exomphalos,  is  a  protrusion  of  the  intestine  Umbnicai 
through  or  by  the  side  of  the  umbilicus.     It  is  very  variable  in 
size,  and  its  course  is  straight  throng^  the  abdominal  wall.  Course. 
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Coverings.  The  coverings  of  the  intestine  are  few  in  number  : — 
They  are  the  skin  and  the  superficial  fascia ;  a  prolongation  from 
the  tendinous  margin  of  the  umbilical  opening  :  together  with 
coverings  of  the  fascia  transversalis,  the  subperitoneal  fat,  and  the 
peritoneum.  Over  the  end  of  the  tumour  the  superficial  fascia 
blends  with  the  other  contiguous  structures,  and  its  fat  disappears. 

If  the  hernia  is  suddenly  produced,  it  may  want  the  investment 
otherwise  derived  from  the  edge  of  the  umbilicus. 

Seat  of  stricture.  The  stricture  on  the  intestine  is  generally  at  the 
margin  of  the  tendinous  opening  in  the  abdominal  wall  ;  and  it 
may  be  either  outside,  or  in  the  neck  of  the  sac,  as  in  the  other 
kinds  of  hernia.  It  should  be  remembered  that  the  narrowed  neck 
is  at  the  upper  end  and  not  in  the  centre  of  the  swelling. 

Division  of  the  stricture.  The  constriction  may  be  removed  by 
cutting  externally  the  parts  around  the  neck.  Or  if  the  sac  is  to  be 
opened,  the  knife  may  be  carried  upwards  in  cutting  the  stricture  ; 
but  there  is  not  any  vessel  liable  to  injury  in  the  operation. 

Other  Forms  of  Hernia.  At  each  of  the  other  apertures  in  the 
parietes  of  the  abdomen,  a  piece  of  intestine  may  be  protruded,  so 
as  to  form  a  hernial  tumour.  For  instance  there  may  be  femoral 
hernia  below  Poupart's  ligament,  with  the  femoral  vessels  ;  obturator 
hernia  through  the  thyroid  foramen,  with  the  artery  of  the  same 
name  ;   and  ischiatic  hernia  through  the  ischiatic  notch. 

The  femoral  hernia,  as  the  most  important,  will  be  noticed  pre- 
sently ;  but  the  student  may  refer  to  some  special  treatise  for 
information  respecting  the  other  abdominal  hemiae. 

Dissection.  The  abdomen  may  be  now  opened  to  see  the  cords 
and  the  depressions  on  the  posterior  surface  of  the  abdominal  wall. 
A  transverse  cut  may  be  made  through  the  umbilicus  across  the 
^nt  of  the  abdomen  ;  and  on  holding  up  the  lower  half  of  the 
wall,  fibrous  cords  will  be  seen  ascending  to  the  umbilicus  from 
the  pelvis. 

Chrds  of  the  abdominal  xoall.  In  the  middle  line  is  the  prominence 
of  the  remains  of  the  urachus,  which  reaches  from  the  summit  of 
the  bladder  to  the  umbilicus.  On  each  side  is  another  cord  of  the 
obliterated  hypogastric  artery ;  this  is  directed  from  the  side  of  the 
pelvis  to  the  umbilicus,  and  lies  usually  behind  or  close  to  the  epi- 
gastric artery,  near  Poupart*s  ligament. 

FossoB.  With  this  disposition  of  the  cords,  two  fossa)  are  seen  near 
Poupart*s  ligament,  one  on  each  side  of  the  obliterated  hypogastric 
artery  ;  they  correspond  with  the  situation  of  the  internal  and  ex- 
temid  abdominal  rings,  and  with  the  places  where  the  external  and 
internal  (common  kind)  hemiad  occur. 

But  occasionally  the  cord  of  the  obliterated  hypogastric  is  moved 
inwards  from  the  epigastric  arteiy,  to  the  line  of  junction  of  the 
outer  with  the  inner  two  thirds  of  the  triangular  space  through 
which  the  direct  hernia  comes.  In  this  position  of  the  cord  there 
will  be  three  fosssB  on  the  lower  part  of  the  abdominal  wall  ;  viz. 
an  inner  between  it  and  the  urachus,  a  middle  one  between  it  and 
the  epigastric  vessels,  and  an  external  outside  the  epigastric  artery. 
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And  there  may  be  one,  two,  or  three  inguinal  hemise,  on  each  side  of  S^^^^jji 
the  body,  according  to  the  depth  of  the  fossse,  and  the  predisposi-  protrasions. 
tion  to  protrusion  of  the  intestine. 

Femoral  Hernia.  In  this  hernia  the  intestine  leaves  the  abdomen  sittuition  of 
below  Poupart's  ligament,  and  descends  in  a  loose  membranous  hernfiu^^ 
sheath  around  the  femoral  vessels.     Only  so  much  of  the  structures 
will  be  described  here  as  can  be  now  seen,  the  rest  are  noticed  fully 
in  the  dissection  of  the  thigh  (p.  612). 

Dissection,  The  dissection  for  the  femoral  hernia  is  to  be  made  Biasection 
on  the  left  side  of  the  body.  concemSL 

The  lower  portion  of  the  abdominal  wall  is  to  be  divided  from  Divide 
the  umbilicus  to  the  pubes.    The  peritoneum  is  to  be  detached  from  ^*^' 
the  inner  surface  of  the  wall  near  Poupart's  ligament,  by  means  of 
a  transverse  cut  just  above  that  band  ;  and  is  to  be  raised  ^m  the 
iliac  fossa.    The  layer  of  the  subperitoneal  fat  is  to  be  separated  in 
the  same  way  ;  but  before  this  can  be  done,  it  will  be  necessary  to 
cut  through  the  spermatic  cord,  or  the  round  ligament :  as  this  layer  detach 
is  raised,  some  lymphatic  glands  will  be  laid  bare  by  the  side  of  the  ^^^^  ■*'*** 
iliac  vessels.     Any  loose  tissue  remaining  is  to  be  taken  away  to  take  away 
show  the  upper  opening  of  the  membranous  crural  sheath  contain- 
ing  the  femoral  vesssls,  and  the  interval  (crural  ring)  on  their  inner 
side  (fig.  139).    In  this  dissection  the  genito-crural  nerve  is  seen  on 
the  iliac  artery. 

Afterwards  the  fascia  transversalis  and  the  iliac  fascia  are  to  be 
traced  to  Poupart^s  ligament,  to  see  the  part  that  each  takes  in  the 
production  of  the  crural  sheath. 

Anatomy  of  femoral  hernia.  The  membranes  concerned  in  the  Anatomy 
&moral  hernia  are,  the  peritoneum  :    the  subperitoneal  fat ;  the  Jtriwtawa. 
transversalis  and  iliac  fascise  lining  the  interior  of  the  abdominal 
cavity,  with  the  sheath  on  the  femoral  vessels  to  which  they  give 
origin  at  Poupart^s  ligament. 

The  peritoneum  lines  the  inner  surface  of  the  abdominal  wall,  Peritoneal 
without  having  any  aperture  for  the  escape  of  the  intestine ;  and    ^^* 
its  thinness  and  weakness  are  apparent  now  it  is  detached. 

The  subperitoneal  fat  extends  as  a  continuous  layer  beneath  the  Sabperi- 
peritoneum,  but  is  thickest  and  most  fibrous  at  the  lower  part  of  the  **"* 
abdomen,  where  the  iliac  vessels  pass  under  Poupart^s  ligament. 
At  that  spot  it  extends  over  the  upper  opening  of  the  membranous 
sheath  around  the  vessels  ;  and  internal  to  the  vein,  it  covers  the 
space  of  the  crural  ring,  as  well  as  a  lymphatic  gland  which  oc- 
cupies that  space. 

Where  this  layer  stretches  over  the  crural  ring  it  is  named  by  fonna  aep- 
M.  Cloquet  septum  crurale  ;  and  it  is  described  by  hhn  as  being 
concave  towards  the  abdomen,  and  convex  towards  the  thigh.    An 
inguinal  gland  is  generally  attached  to  its  under  surface. 

The  fascia  transversalis  has  been  before  noticed  (p.  451).     At  F*»cia 
Poupart's  ligament  it  joins  the  iliac  fascia,  outside  the  situation  of  ^JJJf^*'" 
the  large  iliac  artery  (fig.  139)  ;  but  internal  to  that  spot  it  is  con- 
tinued downwards  to  the  thigh  in  front  of  the  femoral  vessels,  and 
forms  the  anterior  part  of  the  crural  sheath. 
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The  iliac  fascia  covers  the  iliacus  muacle,  and  lies  beneath  the 
iliac  veeeels.  At  Poupart's  ligament  its  disposition  is  similar  to 
that  of  Uie  transTerBaUB  fascia  ;  for,  external  to  the  iliac  vessels,  it 
joins  the  fascia  transverealia  along  tlie  line  of  the  ligament  ;  but 
opposit*  the  vessels  an  offset  is  prolonged  into  the  posterior  part  of 
the  crural  sheath. 

The  crural  sheath  is  a  loose  memliranouH  tube,  which  encloses 
the  femoral  vessels  as  they  enter  the  thigh,  and  is  obtained  from 
the  fascial  lining  the  abdomen.  Its  anterior  half  is  continuous 
with  the  fascia  transversal  is,  and  its  posterior  is  derived  from  the 
fascia  iliaca.  The  eheath  ia  not  entirely  filled  hy  the  vessels,  for  a 
space  (crural  ring)  esista  on  tlie  iimer  aide  of  the  vein,  through 
which  the  intestine  descends  in  femoral  heniia. 

The  craral  ring  (fig.  139,  ^)  is  referred  to  also  in  the  dissection 
of  the  thigh,  but  its  boiu- 


Fig.  189," 


!  better 


booiidailu. 


the  abdomen.  It  is  the 
interval  in  the  sheath,  at 
the  inner  side  of  the  femo- 
ral vein,  widch  is  about 
half  an  inch  wide,  and  is 
filled  by  a  lymphatic 
gland.  Bounding  it  in- 
ternally are  Gimberaat's 
ligament,  E,  and  the  con- 
joined tendon  (  and  hmit- 
ing  it  externally  is  the 
femoral  vein  (b)  without 
the  intervention  of  the 
sheath.  In  front  is  Pou- 
part's ligament,  with  the  deep  arch  ;  and  behind  is  the  pubes,  covered 
by  the  pectineus  and  the  fascia  lata.  Along  the  front  of  the  space, 
but  at  some  little  distance  from  it,  lies  the  spermatic  cord  in  the 
male,  and  the  round  ligament  in  the  female, 
^"•^^ting  Two  of  the  boundariea,  anterior  and  inner,  are  firm  and  sharp- 
'  edged,  though  their  condition  varies  with  the  position  of  the  limb  ; 
for  if  the  thigh  ia  raised  and  approximated  to  its  fellow,  those 
bounding  parts  will  be  relaxed. 

Position  o/vuaels  around  tlie  ring  (fig.  139).  On  the  onter  aide  ia 
the  femoral  vein  (b) ,'  and  above  tliia  are  the  epigastric  vesaela  (e). 
In  front  is  a  small  branch  (pubic)  from  the  epigastric  artery  to  tlie 
back  of  the  pubes  ;  and  the  vessels  of  the  spemiBtic  cord  may  be 
said  to  he  placed  along  the  anterior  aspect  of  the  ring.  The  ring 
is  bounded  in  the  male  by  vessels  in  front  and  on  the  outer  side. 


Uied. 
Unuln 


*  View  of  tbs  parts  concerned  in  femonl  h«iiiia  (Qnaia's  plates).  Muaela  : 
A.  Itiacui  coTered  b;  the  ilia«  fMcia.  a.  Bectus.  c.  TtanBTerBnlii,  eorered 
bj  tlie  ttaDBVBisalis  fascia.  D.  Cmrat  ring.  ■.  Oimberaafa  liguneat. 
Vatels:  a.  Uiac  artery,  b.  Iliac  vein.  e.  Epigastric  bmncb.  d.  Ciream- 
flex  iliac     t.  Obturator,  vith  iU  nerre.    /.  SmaU  branch  joining  ohturalar 
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But  in  some  bodies  the  obturator  artery  takes  origin  from  the  state  of 
epigastric,  and  lies  along  the  ring  as  it  passes  to  the  pelvis.  It  JJSS? 
may  have  two  positions  with  respect  to  the  crural  ring  :— either  it 
is  placed  close  to  the  iliac  vein,  so  as  to  leave  the  inner  side  of  that 
space  free  from  vessels ;  or  it  arches  over  the  aperture,  descending 
on  the  inner  side  at  the  base  of  Gimbemat's  ligament ;  in  this  last 
condition  the  ring  will  be  encircled  except  at  the  posterior  part. 

Course  of  femoral  hernia.  The  intestine  leaves  the  abdomen  by  Femond 
the  opening  of  the  crural  ring  ;  and  it  descends  internal  to  the  vein  ^®"^ 
in  the  large  crural  sheath,  as  far  as  the  saphenous  opening  in  the 
thigh,  where  it  projects  to  the  surface. 

Coverings,  In  its  progress  the  intestine  will  push  before  it  the  From  abdo- 
peritoneum,   and  the  subperitoneal  fat  (septum  crurale)  ;  and  it  SritonSm 
will  displace,  or  cause  to  be  absorbed,  the  gland  which  fills  the  and  subperi- 
crural  ring.     Having  reached  the  level  of  the  saphenous  opening,     ° 
the  intestine  carries  before  it  the  inner  side  of  the  crural  sheath,  andcrniml 
and  a  layer  called  the  cribriform  fascia ;  and,  lastly,  it  is  invested 
by  the  teguments  of  the  thigh.    The  dissection  of  the  thigh  may 
be  referred  to  for  fuller  detail  (pp.  613  to  616). 

Seat  of  stricture.   The  stricture  of  a  femoral  hernia  is  placed  Stricture 
opposite  the  base  of  Gimbemat's  ligament,  or  lower  down  at  the  neck,  or  at 
margin  of  the  saphenous  opening  in  the  thigh.    And  the  constric-  StouSl^ 
tion  may  be  caused  either  by  a  fibrous  band  outside  the  upper 
narrow  end  of  the  tumour,  or  by  the  thickening  of  the  peritoneum 
inside  the  neck,  as  in  inguinal  hernia. 

Divison  of  the  stricture.   To  free  the  intestine  from  the  constrict-  incision  to 
ing  fibrous  band  arching  over  it,  an  incision  is  to  be  made  down  ^110*1 " 
to  the  neck  of  the  sac  at  the  inner  and  upper  part 

And  to  relieve  the  deep  stricture  within  the  neck  of  the  sac,  the  ""i*?' 
peritoneal  bag  is  to  be  opened  and  a  director  introduced,  and  the 
knife  is  to  be  carried  korizontally  inwards,  or  upwards  and  inwards, 
through  the  thickened  sac  and  a  few  fibres  of  the  edge  of  Gimber- 
naf  8  ligament. 

Danger  to  vessels.  When  the  incision  is  made  upwards  and  in-  ^^^  ^ 
wards  to  loosen  the  constricting  band  in  the  neck  of  the  tumour,  veiweiB  in 
there  will  not  be  any  vessel  injured  unless  the  cut  should  be  made  ^^S"^^ 
so  long  as  to  reach  the  spermatic  cord  in  the  male,  or  the  small 
pubic  branch  of  the  epigastric  artery. 

And  when  the  incision  is  made  directly  inwards  with  the  same  and  iireffa- 
view,  there  is  not  usually  any  vessel  in  the  way  of  the  knife.    But  SSn*^? 
in  some  few  instances  (once  in  about  eighty  operations,  Lawrence),  ^^^ 
the  obturator  artery  takes  its  unusual  course  in  front  of,  and  on  the 
inner  side  of  the  neck  of  the  hernia,  and  will  be  before  the  knife  in 
the  division  of  the  stricture.    As  this  condition  of  the  vessel  cannot 
be  recognised  beforehand,  the  surgeon  will  best  avoid  the  danger  of 
wounding  the  artery  by  a  cautious  and  sparing  use  of  the  knife. 


w  ^ 
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CAVITY  OF  THE  ABDOMEN. 

The  abdominal  cavity  is  the  space  included  between  the  spinal 
column  behind,  and  the  visceral  arches  of  the  vertebra3  with  their 
intervening  muscles  in  front.  It  is  lined  by  a  serous  membrane 
(peritoneum),  and  contains  the  digestive,  urinary,  and  generative 
organs,  with  vessels  and  nerves. 

Dissection.  To  prepare  the  cavity  for  examination,  the  remainder 
of  the  abdominal  wall  above  the  umbilicus  is  to  be  cut,  along  the 
left  side  of  the  linea  alba,  as  far  as  the  xiphoid  cartilage.  The 
resulting  flaps  may  be  thrown  to  the  sides. 

Size  and  form.  This  space  is  the  largest  in  the  body.  It  is 
ovoidal  in  form  with  the  ends  upwards  and  downwards,  so  that  it 
measures  more  in  the  vertical  than  the  transverse  direction  ;  and  it 
is  much  wider  superiorly  than  inferiorly. 

Boundaries.  Above  it  is  limited  by  the  diaphragm ;  below  by  the 
recto- vesical  fascia  and  the  levatores  ani,  and  the  structures  closing 
the  outlet  of  the  pelvis  :  both  these  boundaries  are  concave  towards 
the  cavity,  and  are  in  part  fleshy,  so  that  the  space  will  be  diminished 
by  their  contraction  and  flattening. 

In  front  and  on  the  sides  the  parietes  are  partly  osseous  and 
partly  muscular  : — thus  towards  the  upper  and  lower  limits  is  the 
bony  framework  of  the  skeleton,  viz.  the  ribs  in  one  direction  and 
the  pelvis  in  the  other ;  but  in  the  centre  are  stretched  the  muscles 
of  the  abdominal  wall. 

Behind  is  placed  the  spinal  column  with  the  muscles  contiguous 
to  it,  viz.  the  psoas  and  the  quadratus  lumborum. 

Alterations  in  size.  The  dimensions  of  the  cavity  are  influenced 
by  the  varying  conditions  of  the  boundaries.  Its  depth  is  diminished 
by  the  contraction  and  descent  of  the  diaphragm,  and  the  contrac- 
tion and  ascent  of  the  levatores  ani ;  and  the  cavity  is  restored  to 
its  former  dimensions  by  the  relaxation  of  those  muscles. 

The  width  is  lessened  by  the  contraction  of  the  abdominal 
muscles ;  but  it  is  increased,  during  their  relaxation,  by  the  action 
of  the  diaphragm  forcing  outwards  the  viscera.  The  greatest 
diminution  of  the  space  is  efEected  by  the  simultaneous  contraction 
of  all  the  muscular  boundaries,  as  in  the  expulsion  of  the  excreta. 

Division  of  the  space.  A  division  has  been  made  of  the  space  into 
the  abdomen  proper  and  the  cavity  of  the  pelvis. 

The  abdominal  portion  reaches  from  the  diaphragm  to  the  brim 
of  the  pelvis,  and  lodges  the  ailmentary  tube  and  its  appendages, 
together  with  the  kidneys. 

The  pelvic  portion  is  situate  below  the  brim  of  the  pelvis,  and 
contains  chiefly  the  generative  and  urinary  organs. 

The  following  description  concerns  the  part  of  the  cavity  between 
the  diaphragm  and  the  brim  of  the  pelvis.    Towards  the  end  of 
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the  dissection  of   the  abdomen,  the  pelvic  portion  will  receive  aMfisafter. 
separate  notice  (p.  645). 

Regions,  The  upper  part  of  the  abdominal  cavity  is  divided  into  AMominal 
regions  by  lines  extended  between  certain  points  of  the  parietes.      <*^*y  *■ 

If  two  circular  lines  are  carried  round  the  body,  so  that  one  shall  marked  out 
be  opposite  the  cartilage  of  the  ninth  rib,  and  the  other  on  a  level        "K^ona. 
with  the  most  prominent  point  of  the  crest  of  the  hip  bone,  the 
cavity  will  be  divided  into  three   circles  or  zones,  upper,  middle, 
and  lower. 

Each  of  these  circles  has  been  further  subdivided  into  three  by  a  Three  latentl 
line,  on  each  side,  from  the  cartilage  of  the  eighth  rib  to  the  centre  ^de*^ 
of  Poupart's  ligament.    The  piece  marked  off,  on  each  side,  from 
the  three  circles  by  the  vertical  line  is  named  respectively,  from 
above   downwards,  hypochondriac,  lumbar,  and  iliac ;  whilst  the 
central  part  of  each  circle  is  designated  from  above  down,  epigas-  and  tlu«e 
trie,  umbilical,  and  hypogastric.  centiaL 

In  addition,  the  middle  and  lower  part  of  the  hypogastric  space  Subdiri- 
is  named  pubic  region,  whilst  the  contiguous  portions  of  the  hypo-  **'*°*' 
gastric  and  iliac  constitute  the  inguinal  region. 

Contents  arid  their  position.   The  alimentaiy  tube,  the  liver,  pan-  Thinge  in 
creas,  spleen,  and  kidney,  occupy  the  abdomen  proper.  ^    ^' 

Superficial  view.    On  first  opening  the  abdomen  the  following  Viscera  aeen 
viscera   appear : — On  the  right  side  is  the  liver,  which  is  partly  J^iJIS^ 
concealed  by  the  ribs.     On  the  left  side  a  piece  of  the  stomach  is  n»«it. 
visible  ;  but  this  viscus  lies  mostly  beneath  the  ribs  and  the  liver. 
Descending  from  the  stomach  is  a  fold  of  peritoneum  (the  large 
omentum),  which  reaches  to  the  pelvis,  and    conceals  the  small 
intestine  :    in  some  bodies   the  omentum  is  raised   into  the   left 
hypochondriac  region,  and  leaves  the  intestine  uncovered. 

If  the  bladder  is  distended,  a  small  part  of  it  may  come  into  view 
just  above  the  pelvis,  but  commonly  it  is  not  seen. 

The  alimentary  tube  presents  differences  in  form,  and  is  divided  Oeneimi 
into  stomach,  small  intestine,  and  large  intestine  :  and  the  two  last  alimentary 
are  further  sub-divided,  as  it  will  afterwards  appear.    The  several  t^^  • 
viscera  have  the  following  general  position  : — The  small  intestine  P<»*^n  ^ 
is  much  coiled,  and  occupies  the  greater  part  of  the  cavity  ;  whilst  porta: 
the  great  intestine  arches  aroimd  it.    Both  are  fixed  in  position  by 
pieces  of  the  serous  lining.    Above  the  arch  of  the  great  intestine 
are  situate  the  stomach,  the  liver,  the  spleen,  and  the  pancreas ;  ^^  of 
and  below  it,  is  the  convoluted  small  gut.     Behind  the  large  intes- 
tine, on  each  side,  is  the  kidney  with  its  excretory  tube. 

Before  the  natm-al   position    of   the   viscera  is  disturbed,  their  ^PJPJ^J?'** 
situation  in  the  different  regions  of  the  abdomen,  and  their  connec-  to  be  seen, 
tions  with  surrounding  parts  should  be  examined. 

OONNECJnOKS  OF  THE  VISCERA. 

The  stomach  (fig.  140,  a)  intervenes  between  the  gullet  and  the  Position  of 
small  intestine,  and  is  partly  retained  in  position  by  pieces  of  the 
serous  membrane.     It  is  somewhat  of   a  conical  form,  with  the 
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larger  end  to  the  left  nde ;  and  it  occupies  the  left  hypochondriac, 
the  epigastric,  and  part  of  the  right  hypochondriac  region. 
Extaamltiw,       The  left  end  receives  the  oesophagus  (b),  by  which   it  is  firmly 
""^  fixed  to  the  diBphrflgm.     It  lies  beneath  the  ribs,  and  is  in  contact 

with  the  spleen  (m),  to  which  it  is  connected  by  a  fold  of  peritoneum 
(splenic  omentum)  :  when  this  part  of  the  stomach  is  distended  it 
pushes  up  the  diaphragm,  and  encroaches  on  the  space  for  the 

Fig,  140.' 


MKHni.lL  heart  and  the  left  lung  The  nght  extremity  ends  m  the  sniiJl 
intestine,  and  reaches  towards  the  gall  bladder  it  is  m  contact 
with  the  under  part  of  the  hver 

BmtMcem.  The  antenoc  surface  touches    irom   left  to  nght,  the  diaphragm, 

the  abdominal  wall,  and  the  lirer ,  and  the  posterior  surface  corre- 
sponds with  the  pancreas,  the  pillars  of  the  diaphragm,  the  aorta 
and  vena  cava,  and  the  solar  plexus. 

*  CoDnectioDH  of  the  lirer,  stomacb,  epleen,  mi  large  iat«atiae,  the  amal] 
intestine  having  been  talcen  avaj.  a.  fitoDiarb,  and  b,  (Fsophaeus.  c  and  d. 
Sight  and  loft  lobea  of  the  liver,  nilh  t,  the  Bugpenaorj  ligament.  /.  Cecum. 
ff.  Asceadiog  colon.  A.  Ttuuvene.  i.  Descendiag,  and  k,  sigmoid  fleiara 
o(  the  colon.     '    "     '  "    ""' 
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The  upper  border  is  connected  to  the  liver  by  a  process  of  peri-  boMotb. 
toneum,  the  small  omentum  ;  and  the  lower  border  gives  attachment 
to  another  peritoneal  fold,  the  great  omentum  or  epiploon,  which 
floats  freely  over  the  intestine. 

The  form  and  the  connections   of  the  stomach  with  the  sur-  Conneetioiia 
rounding  parts  will  vary  with  the  size.    For  when  the  viscus  is  jJJdSrteii^ 
empty  it  is  flattened,  its   surfaces   looking  forwards   and  back-  aion. 
wards,  and  its  borders  upwards  and  downwards  ;  but  when  dis- 
tended,  it    becomes   somewhat    circular,    and   makes    a  rotatory 
movement,  so  as  to  bring  forwards  the  border  usually  lowest,  and 
to  turn  upwards  that  surface  which  is  directed  forwards  at  other 
times. 

The  position  and  connections  of  the  stomach  may  be  altered  by  Altentions 
variations  in  the  size  of  any  of  the  surrounding  organs,  or  by  the  fhSJdte?** 
accumulation  of  fluid  in  the  chest,  or  in  the  belly.    The  stomach  «*»«t 
may  be  dragged  down  likewise  by  the  great  omentum  entering  a  ^^j^*' 
hernia  ;  or  it  may  be  forced  down  towards  the  pelvis  by  the  pressure 
of  tight  stays.    In  these  different  changes  in  position,  the  right  end 
moves  more  than  the  left,  because  it  is  attached  only  by  peritoneum 
to  the  parts  around. 

The  small  intestine  (intestinum  tenue)  reaches  from  the  stomach  Small  intes- 
to  the  right  iliac  region,  where  it  ends  in  the  large  intestine.    It  is 
divided  into  three  parts,  duodenum  (twelve  fingers*  leng^),  jejunum,  J^^^ 
and  ileum  :  of  the  last  two,  the  former  receives  its  name  from  its  gioiis. 
empty  condition,  and  the  latter  from  its  numerous  coils. 

The  duodenum  (fig.  140, 1)  cannot  be  satisfactorily  seen  at  preeesit,  i>w>d«nnm. 
and  it  will  be  examined  afterwards  (p.  483). 

The  jejunum  and  ileum  (fig.  141)  begin  on  the  left  side  of  ihe^^fjj"* 
second  lumbar  vertebra,  without  any  distinct  mark  of  separation  from 
the  duodenum.    Two  fifths  belong  to  the  jejunum,  and  the  remain- 
ing three  fifths  to  the  ileum. 

This  part  of  the  intestinal  tube  forms  many  convolutions  in  the  tltaattoii, 
umbilical,  hypogastric,  lumbar  and  iliac  regions  of  the  abdomen ; 
and  it  descends  oftentimes,  but  more  frequently  in  the  female,  into 
the  cavity  of  the  pelvis.  In  front  of  the  convolutions  is  the  great  ^^J**" 
omentum.  Beyond  the  duodenum  the  intestine  is  fixed  posteriorly 
to  the  spine  by  a  process  of  peritoneum  named  the  mesentery,  which 
contains  the  vessels  and  nerves.  Surrounding  the  jejunum  and  ileum 
is  the  large  intestine  or  colon  ;  but  on  the  left  side  of  the  body  the 
colon  is  concealed  by  the  small  intestine. 

The  large  intestine  or  the  colon  (fig.  140),  is  sacculated,  and  is  ^Bj  totes- 
more  fixed  than  the  jejunum  and  ileum.   It  begins  in  the  right  iliac  distin- 
region  in  a  rounded  part  or  head  (caput  csecum  coli),  and  ascends  P*^**- 
to  the  liver  through  the  right  iliac,  lumbar,  and  hypochondriac 
regions.    Crossing  then  the  abdomen  below  the  stomach,  it  reaches  ^^*""* 
the  left  hypochondriac  region  ;  and  it  lies  in  this  transverse  part  of 
its  course  between  the  epigastric  and  umbilical  regions,  or  altogether 
in  the  latter.    Finally,  it  descends,  on  the  left  side,  through  the  «Ml«*«ttt. 
regions  corresponding  with  those  it  occupied  on  the  right,  and  forms 
a  remarkable  bend  (sigmoid  flexure)  in  the  left  iliac  fossa ;  then 
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becoming  straighter  (rectum)  it  passes  through  the  pelvis  to  end  on 
the  surface  of  the  body. 

It  is  divided  into  six  parts,  viz.  cascum,  ascending  colon,  transverse 
colon,  descending  colon,  sigmoid  flexure,  and  rectum. 

The  cacum  (fig.  140,/)  (caput  csBcum)  or  the  commencement  of 
the  colon,  is  placed  in  the  right  iliac  fossa,  in  which  it  is  fixed  by 
the  peritoneum  being  stretched  over  it.  In  front  usually  are  con- 
volutions of  the  small  intestine,  but  when  it  is  distended  it  touches 
the  abdominal  wall.  Behind,  it  rests  on  the  iliac  fascia,  only  fatty 
and  areolar  tissues  intervening.  On  the  inner  side  it  is  joined  by 
the  small  intestine  ;  and  it  presents  inferiorly  a  worm-Uke  piece — 
the  vermiform  appendix. 

Sometimes  the  peritoneum  surrounds  the  caecum,  and  attaches  it 
by  a  process  to  the  abdominal  wall. 

The  ascending  colon  (fig.  140,  g)  reaches  from  the  caecum  to  the 
under  surface  of  the  liver,  on  the  right  of  the  gall  bladder.  It  lies 
against  the  quadratus  lumborum  inferiorly,  but  liigher  up  it  is  placed 
in  front  of  the  kidney.  To  its  inner  side  are  the  convolutions  of 
the  small  intestine.  The  peritoneum  fixes  the  colon  immovably  to 
the  wall  of  the  abdomen,  and  surrounds  commonly  about  two  thirds 
of  the  circumference  ;  but  it  may  encircle  the  tube,  and  form  a  fold 
behind,  as  in  the  caecum. 

The  transverse  colon  (fig.  140,  h)  passes  obliquely  upwards  and  to 
the  left,  along  the  curvature  of  the  stomach,  as  far  as  the  spleen  ; 
in  this  course  it  is  deeper  at  each  end  than  in  the  middle,  and  forms 
the  arch  of  the  colon  by  being  thus  bent. 

Above  the  arch  are  placed  the  liver  and  the  gall  bladder,  the 
stomach,  and  the  spleen :  and  below,  is  the  small  intestine.  In 
front  hes  the  great  omentum ;  and  behind  is  a  long  process  of 
peritoneum,  the  transverse  meso-colon,  which  attaches  it  to  the 
back  of  the  abdomen,  and  contains  its  vessels  and  nerves. 

The  transverse  colon  is  more  movable  than  any  other  part  of  the 
large  intestine, — its  peritoneal  fold  allowing  it  to  be  raised  on  the 
margin  of  the  ribs.  Small  pieces  of  peritoneum,  containing  fat,  the 
appendices  epiploiccB^  are  attached  along  it. 

The  descending  colon  (fig.  140  i)  commences  below  the  spleen, 
and  reaches  to  the  left  iliac  fossa.  At  first  it  is  placed  deeply  in 
the  left  hypochondriac  region  ;  and  its  whole  course  is  deeper  than 
that  of  the  right  colon.  In  front  of  it  are  the  convolutions  of  the 
small  intestine  ;  and  behind  it  are  the  diaphragm,  the  outer  part  of 
the  kidney,  and  the  quadratus  lumborum. 

This  part  of  the  intestine  is  smaller  than  either  the  right  or  the 
transverse  portion,  and  is  less  surrounded,  commonly,  by  the  peri- 
toneum ;  but  its  upper  end  is  attached  to  the  diapliragm  by  a  firm 
process  (pleuro-coUc)  of  that  membrane. 

The  sigmoid  flexure  of  the  colon  (fig.  140,  k)  is  lodged  in  the  left 
iliac  fossa,  to  which  it  is  attached  by  a  process  of  the  peritoneum, 
the  sigmoid  meso-colon,  but  it  often  hangs  in  the  cavity  of  the 
pelvis.  The  intestine  makes  two  turns  like  the  letter  S,  and  has 
obtained  its  name  from  that  circumstance.     Its  extent  is  fiova  the 
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crest  of  the  hip  bone  to  the  sacro-iliac  articulation,  where  it  ends  in 
the  rectum.  It  is  concealed  by  the  small  intestine,  which  is  directed 
more  to  the  left  than  the  right  side. 

The  rectum,  or  the  termination  of  the  large  intestine,  which  is  Beetnm. 
contained  in  the  pelvis,  will  be  examined  in  the  dissection  of  that 
cavity. 

The  liver  (fig.  140,  c.  d)  is  situate  in  the  right  hypochondriac,  and  ^**j?°°  ^ 
epigastric  regions,  and  reaches  slightly  into  the  left  hypochondriac. 
Pieces  of  peritoneum  (ligaments)  retain  it  in  place. 

The  upper  surface,  convex,  is  turned  to  the  vault  of  the  diaphragm,  SorfkcM, 
and   is   divided   into  two   by  the  suspensory  ligament  (e)  ;  the  ^^^^ 
right  portion,  more  prominent  than  the  left,  reaches  to  the  level  of 
the  fifth  intercostal  space.    The  under  surface  is  in  contact  with  ""^  under, 
the  stomach  and  the  duodenum,  with  the  ascending  colon,  and  with 
the  right  kidney  and  suprarenal  body ;  attached  to  this  surface  is 
a  fold  of  the  peritoneum  (small  omentum),  containing  the  hepatic 
vessels  and  nerves. 

The  anterior  border  is  thin,  and  lies  in  the  adult  male  usually  ^*J]Jj"» 
within  the  margin  of  the  ribs,  but  in  women  and  children  it  reaches 
below  that  line.    The  gall  bladder  projects  beyond  this  edge.    The 
posterior  border  is  thick,  and  is  connected  to  the  diaphragm  by  and  poste- 
certain  ligaments  or  pieces  of  the  peritoneum ;  it  lies  on  the  large  '*°'' 
vessels  (aorta  and  cava)  and  on  the  pillars  of  the  diaphragm. 

The  liver  changes  its  situation  with  the  ascent  and  descent  of  Poeitloii  is 
the  diaphragm  in  respiration  ;  for  in  inspiration  it  descends,  and  in  SSSSnim|[ 
expiration  it  regains  its  former  level.    In  the  upright  and  sitting  ^  porture 
postures,  too,  this  viscus  descends  lower  than  in  the  horizontal  con-  ^  ^^' 
dition  of  the  body  ;  so  that  when  the  trunk  is  erect,  the  anterior 
border  may  be  felt  underneath  the  edge  of  the  ribs,  but  when  the 
body  is  reclined  it  is  withdrawn  within  the  margin  of  the  thorax* 

The  connections  of  the  liver  with  the  surrounding  parts  may  be  •»*  by  djj- 
changed  by  the  growth  of  tumours,  by  collections  of  fluid  in  the  parts, 
chest   or   in    the  abdomen,  or   by  constricting   the  space  for   its 
lodgment,  as  in  tight  lacing. 

The  spleen  (fig.  140,  m)  lies  deeply  in  the  left  hypochondrium,  S*°**}?^°' 
between  the  stomach  and  the  ribs,  and  is  connected  by  peritoneum 
to  the  great  end  of  the  stomach  on  the  one  side,  and  to  the 
diaphragm  on  the  other.    Its  position  is  almost  vertical. 

The  outer  surface  is  convex,  and  touches  the  diaphragm  opposite  Sifflkoes, 
the  ninth,  tenth,  and  eleventh  ribs.  At  the  inner  surface,  which  is  ' 
concave,  the  vessels  enter  (fig.  506),  and  to  it  is  attached  a  process 
of  peritoneum,  the  gastro-splenic  omentum :  the  part  in  front  of 
the  vessels  touches  the  stomach  ;  and  the  part  behind  them  is  in 
contact  with  the  tail  of  the  pancreas,  the  suprarenal  capsule,  and 
the  left  cms  of  the  diaphragm. 

Below  the  spleen  is  a  transverse  piece  of  the  peritoneum  (pleuro-  Below  it 
colic  fold),  the  kidney,  and  the  beginning  of  the  descending  colon. 
When  the  stomach  is  distended  the  spleen  is  somewhat  behind  it. 

The  kidney  should  be  examined  on  the  left  side  of  the  body,  so  Kidney, 
that  the  duodenum  may  not  be  displaced.     In  order  that  it  may  be 
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seen,  the  descending  colon  and  the  peritoneum  must  be  separated 
from  the  abdominal  wall,  and  its  casing  of  fat  should  be  torn 
through  wnth  the  fingers. 

This  viscus  is  surrounded  with  fat,  and  is  situate  in  the  lumbar 
region  opposite  the  last  dorsal,  and  the  upper  two  or  three  lumbar 
vertebrfe.  Its  position  is  somewhat  oblique,  and  the  upper  end  is 
nearer  than  the  lower  to  the  spinal  column. 

In  front  of  the  kidney  are  the  peritoneum  and  the  colon  ;  and 
behind  it  are  the  quadratus  lumborum  and  psoas  muscles,  with  the 
diaphragm  and  the  last  rib.  Above  each  kidney  and  resting  on  it, 
is  the  suprarenal  capsule.  The  inner  border  looks  to  the  spine  and 
receives  the  vessels. 

Difference  on  opposite  sides.  The  right  kidney  is  placed  rather 
lower  than  the  left ;  it  reaches  as  high  as  the  lower  border  of  the 
eleventh  rib,  whilst  its  fellow  is  opposite  the  upper  border  of  the 
corresponding  rib.  In  front  of  the  right,  besides  the  common  con- 
nections  before  specified,  is  the  duodenum  ;  and  before  the  left  one 
is  the  lower  end  of  the  spleen.  Above  the  right  is  the  fiver,  and 
above  the  left  the  spleen. 

The  connections  of  the  pancreas  may  be  omitted  for  the  present. 
This  viscus  is  described  at  page  484. 


Peritoneum 


consists  of  a 
parietal  and 
visceral 
layer, 


and  forms 
folds  on 
vessels. 


Circle  of  the 
membrane 
opposite 
umbilicus. 


THE   PERITONEUM. 

This  is  the  largest  serous  membrane  in  the  body.  Like  other 
membranes  of  the  kind  it  is  a  closed  sac  in  the  male,  but  in  the 
female  its  cavity  is  continuous  with  the  canals  of  the  Fallopian 
tubes.  One  part  of  it  lines  the  wall  of  the  abdomen  (parietal 
layer),  and  another  is  reflected  over  the  different  viscera  (visceral 
layer)  except  where  the  vessels  enter.  The  inner  surface  is 
smooth  ;  but  the  outer  is  rough,  when  it  is  detached  from  the 
parts  with  which  it  is  naturally  in  contact.  The  membrane  forms 
processes  or  folds  as  it  passes  from  viscus  to  viscus  along  the 
vessels  ;  and  the  folds  attaching  the  viscera  to  the  abdominal  wall 
consist  for  the  most  part  of  two  layers,  one  on  each  side  of  the 
vessels. 

The  continuity  of  the  sac  may  be  traced  in  a  horizontal  and  a 
vertical  direction. 

Horizontal  circle  around  the  abdomen.  The  membrane,  when  fol- 
lowed outwards  from  the  umbilicus,  surrounds  partly  the  large 
intestine  on  the  left  side,  and  fixes  it  to  the  abdominal  wall. 
From  the  colon  it  may  be  traced  over  the  kidney  as  far  as  the 
middle  line,  where  it  is  reflected  along  the  front  of  the  vessels 
supplying  the  small  intestine,  thence  around  the  intestine,  and  back 
to  the  spine  along  the  same  vessels.  Lastly,  it  may  be  piu*sued 
outwards  to  the  right  kidney,  to  the  colon  which  it  encircles  like 
the  left,  and  along  the  wall  of  the  abdomen  to  the  umbilicus. 

The  piece  of  membrane  fixing  the  colon  on  each  side  to  the 
abdominal  wall,  is  named  meso-colon  ;  and  that  attaching  the  small 
intestine  is  the  mesentery. 
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Vertical  circle  from  above  downwards.   From  the  under  surface  of  circle  from 
the  liver  the  peritoneum  may  be  followed  along  the  hepatic  vessels,  ■^▼•do'^- 
one  piece  before  and  the  other  behind  them  to  the  upper  border  of 
the  stomach,  the  two  forming  the  small  omentum.    At  the  stomach 
the  two  pieces  disunite,  one  passing  before,  and  the  other  behind  it ; 
but  beyond  that  viscus  they  are  applied  to  each  other  to  form  the  forms 
great  omentum  or  epiploon.    After  descending  in  contact  to  the  on^entum, 
lower  part  of  the  abdomen  they  bend  backwards,  separating  to 
enclose  the  transverse  colon  like  the  stomach ;  and  they  are  then 
continued  to  the  spine,  giving  rise  to  the  transverse  meso-colon. 
At  the  attachment  of  the  transverse  meso-colon  to  the  abdominal 
wall,  the  two  companion  pieces  part  from  each  other, — one  passing 
upwards,  the  other  downwards.* 

The  ascending  piece  is  continued  in  front  of  the  pancreas  and  the  the  ascend- 
pillars  of  the  diaphragm,  and  blends  with  the  peritoneum  on  the  ^slajer; 
under  surface  of  the  liver. 

The  descending  piece  or  layer  may  be  followed  from  the  trans-  descending 
verse  meso-colon   over  the  duodenum  and    the    great   vessels  on  ^^^i^JJ*®* 
the  spine  (aorta  and  cava),  till  it  meets  with  the  artery  to  the 
small  intestine,  along  which  it  is  continued  to  form  the  mesen- 
tery, as  before  explained  in  tracing  the  peritoneum  in  a  circular 
direction. 

From  the  root  of  the  mesenteric  artery  the  peritoneum  descends  Inthepelrio 
to  the  pelvis,  and  covers  partly  the  viscera  in  that  cavity.  For  ^^**y» 
instance,  surrounding  the  upper  part  of  the  rectum,  it  attaches  this 
to  the  abdominal  wall  by  the  meso-rectum  :  next,  it  is  continued 
forwards  between  the  rectum  and  the  bladder  in  the  male,  or  between 
the  rectum  and  the  uterus  in  the  female,  where  it  forms  a  pouch. 
Thence  it  passes  from  the  pelvis  over  the  back  and  sides  of  the 
bladder. 

Lastly,  the  serous  membrane  is  continued  to  the  inguinal  region,  on  fhe  front 
where  it  presents  the  fossae  before  alluded  to  (p.  462)  ;  and  it  can 
be  traced  upwards  on  the  wall  of  the  abdomen,  and  over  the  dia- 
phragm and  upper  surface  of  the  liver,  to  the  under  surface  of  this 
viscus. 

Fq^ds  of  the  Peritoneum.  After  tracing  the  continuity  of  the  Chief  folds 
senms  sac  over  the  viscera,  the  student  is  to  learn  the  chief  pro-  peritonenm. 
cesses  or  folds  of  the  membrane  in  connection  with  the  alimentary 
tube.  The  pieces  of  the  peritoneum  fixing  the  liver  will  be  examined 
afterwards  ;  and  the  processes  of  the  viscera  of  the  pelvis  will  be 
seen  with  the  dissection  of  that  cavity. 

Folds  on  the  stomach.  The  processes  connected  with  the  stomach  On  the 
are  named  omenta.    They  are  three  in  number : — one,  small  omen-  Jmenta : 
tum,  is  attached  to  the  upper  curve  ;  another,  great  omentum,  to 
the  lower  curve ;  and  the  third,  splenic  omentum,  is  fixed  to  the 
great  end  of  the  viscus. 

*  Sometimes  the  two  pieces  ascend  over  the  transverse  colon,  being  slightly 
attached  to  it  and  the  transTerse  meso-colon,  as  high  as  the  pancreas  before 
they  separate.  In  that  case  the  descending  layer  would  form  a  distinct 
mesentery  for  the  tiansrerse  colon,  like  that  for  the  small  intestine. 
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The  small  or  gastro-hepatic  omentum  is  stretched  between  the 
under  surface  of  the  liver  and  the  upper  border  of  the  stomach,  and 
contains  the  vessels  and  nerves  of  the  liver.  It  is  formed  by  two 
pieces  of  the  peritoneum,  as  before  explained,  and  presents  a  free 
border  on  the  right  side.  Behind  it  is  the  space  called  foramen  of 
Winsiow.  Its  lower  edge  is  fixed  to  the  small  curve  of  the  stomach  ; 
whilst  its  upper  border  is  attached  to  the  transverse  fissure,  as  well 
as  to  the  posterior  half  of  the  longitudinal  fissure  of  the  liver, 
blending  behind  with  the  left  lateral  ligament  of  this  viscus. 

The  gasirO'Colic  or  great  omentum  is  the  largest  fold  of  the  peri- 
toneum, and  consists  of  two  pieces.  It  is  attached  above  to  the 
spleen  and  the  lower  border  of  the  stomach,  and  descends  in  front 
of  the  large  intestine,  but  lower  on  the  left  than  the  right  side  of 
the  body.  At  the  lower  part  of  the  abdomen  the  process  is  bent 
backwards,  and  returns  to  the  spine,  the  pieces  of  which  it  is  com- 
posed separating  to  enclose  the  transverse  colon.  The  anterior  part 
of  the  omental  fold  is  separated  from  the  posterior  by  a  space 
(cavity  of  the  omentum). 

Between  its  layers  are  contained  some  fat,  vessels  and  nerves ; 
and  the  power  of  detaching  the  one  layer  from  the  other  diminishes 
with  the  increase  of  the  distance  from  the  stomach,  until  below  they 
are  not  to  be  separated,  and  the  membrane  they  form  is  thin  and 
net-like. 

Cavity  of  the  omentum.  When  an  opening  is  made  through  the 
great  omentum  near  the  stomach,  and  this  \nscus  is  raised,  a 
space  is  seen  to  extend  upwards  to  the  liver,  and  downwards  into 
the  omentum :  this  is  the  omental  cavity.  In  front  the  space  is 
bounded  by  the  small  omentiun,  the  stomach,  and  the  anterior  part 
of  the  great  omentum.  Behind  it,  are  the  posterior  part  of  the 
great  omentum,  the  transverse  colon,  and  the  ascending  layer  of 
the  transverse  meso-colon.  This  space  communicates  with  the  rest 
of  the  peritoneal  cavity,  through  a  hole  (foramen  of  Winsiow), 
behind  the  small  omentum. 

If  the  sac  of  the  omentum  were  perfect,  it  could  be  inflated 
through  the  foramen  of  Winsiow.  Supposing  it  to  be  detached  and 
removed,  there  would  not  be  any  membrane  in  the  way  of  the 
vessels  reaching  the  different  viscera ;  and  it  may  be  readily  con- 
ceived how  the  peritoneum  could  be  replaced  on  the  viscera,  and 
around  the  vessels  without  being  perforated  by  them. 

The  foramen  of  Winsiow  is  the  space  behind  the  small  omentum, 
through  which  the  omental  bag  opens  into  the  general  cavity  of  the 
peritoneum.  In  front  of  it  is  tlie  small  omentum,  and  behind,  are 
the  vena  cava  and  the  spine.  Above  it  is  the  liver  (lobulus  Spigelii) ; 
and  below  is  the  duodenum. 

The  splenic  omentum  reaches  from  the  great  end  of  the  stomach 
to  the  concave  surface  of  the  spleen,  and  does  not  consist  usually 
of  two  strata  or  pieces,  like  the  other  omenta.  It  covers  the  vessels 
passing  between  the  two  viscera,  and  is  continued  inferiorly  into 
the  great  omentum. 

Folds  on  the  large  intestine.  The  large  intestine  is  connected  to 
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the  wall  of  the  ahdomen  by  processes  of  the  peritonenm  (meso-  attaching 
colic),  which  are  formed  of  two  pieces,  like  the  other  folds,  though  ^^^^*®** 
they  are  at  some  distance  from  each  other.    Each  part  of  the  colon 
has  a  separate  meso-colon  attaching  it,  thus  there  is  au  ascending, 
a  transverse,  a  descending,  and  a  sigmoid  meso-colon.    The  caecum 
is  fixed  by  a  meso-csecum,  and  the  rectum  by  a  meso-rectum. 

The  mesO'C(Kcum  attaches  the  caput  caecum  coli  to  the  right  iliac  meto- 
fossa.    Usually  the  peritoneum  does  not  surround  the  gut  so  as  to  *^**"^™» 
form  a  fold  behind  it,  but  in  some  bodies  the  serous  membrane 
furnishes  a  suspensory  process  to  this  part  of  the  intestine. 

By  the  ascending  and  the  descending  meso-colon  the  ascending  and  ascending, 
the  descending  partsf  of  the  colon  are  kept  in  place.    In  the  folds,  nS^colon*; 
as  in  that  of  the  caecum,  the  peritoneum  does  not  commonly  surround 
the  intestine,  though  it  may  meet  behind  the  gut  and  form  pro- 
cesses of  some  length. 

The  upper  end  of  the  left  colon  has  a  distinct  fold — -pleuro-coliCj  pleuro-colio 
fixing  it  to  the  wall  of  the  abdomen.    Attached  by  a  wide  end  to  °    ' 
the  diaphragm  opposite  the  eleventh  or  tenth  rib,  it  passes  trans- 
versely below  the  spleen,  and  forms  the  lower  boundary  of  a  hollow 
in  which  the  spleen  rests. 

The  transverse  meso-colon  is  a  more  perfect  fold  than  either  of  the  transverse 

others  connected  with  the  large  intestine,  and  serves  as  a  partition 

between  the  small  intestine  and  the  stomach,  liver,  and  spleen.    By 

one  side  it  is  fixed  to  the  colon,  and  by  the  other  to  the  abdominal 

wall  below  the  pancreas.   It  encloses  the  vessels  of  the  colon  between 

its  layers. 

The  sigmoid  meso-colon  is  a  lone:  process  of  the  serous  membrane,  *°^  ■tooid 

uesoHscuon  * 
and  attaches  the  sigmoid  flexure  of  the  colon  to  the  left  iliac  fossa. 

The  meso-recium  contains  the  ha?morrhoidal  vessels  and  connects  rneao- 
the  rectum  to  the  front  of  the  sacrum. 

Small  processes  of  the  peritoneum  are  attached  along  the  tube  of  Appendices 
the  great  intestine,  chiefly  to  the  transverse  colon  ;  they  are  the 
appendices  epiploicce^  and  contain  fat. 

Folds  to  the  small  intestine.  The  small  intestine  is  not  enveloped  Peritoneal 
by  the  peritoneum  after  the  same  manner  throughout.    For  whilst  ^^uoi  t&ea- 
the  jejimum  and  ileum  are  attached  to  the  abdominal  wall  by  one  *^«* 
process  (mesentery),  the  duodenum  has  special  connections  witii  the 
serous  membrane. 

Serous  covering  of  the  duodenum.  The  first  part  of  the  duodenum  Peritonenm 
is  surrounded  by  peritoneum,  like  the  stomach.    The  second  part  is  num. 
covered  only  in  front.    And  the  last  part,  which  crosses  the  aorta, 
is  but  slightly  in  contact  with  the  serous  membrane  ;  for  it  lies  at 
first  between  the  strata  of  the  transverse  meso-colon,  and  then 
beneath  the  superior  mesenteric  vessels. 

Fold  of  the  jejunum  and  ileum.  The  mesentery  supports  the  rest  Mesentery; 
of  the  small  intestine,  and  is  stronger  than  any  other  piece  of  the 
serous  membrane.     Its  inner  end  is  narrow,  and  is  attached  to  the  *^'™» 
spine  from  the  left  side  of  the  second  lumbar  vertebra  to  the  junction 
of  the  right  hip  bone  with  the  sacrum.    The  other  end  of  the  fold  ^J^T 
is  wide,  and  is  connected  with  the  intestine.    Between  its  two  layers 
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are  the  superior  mesenteric  vessels  and  nerves,  with  lymphatic  glands 
and  lacteals. 

Ligaments  of  the  liver.  Along  the  upper  surface  is  a  suspensory 
process  of  the  peritoneum ;  and  there  is  a  wide  piece  along  the 
posterior  border. 

The  suspensory  or  falciform  ligament  is  placed  between  the  upper 
convex  surface  of  the  liver  and  the  parietes  of  the  abdomen.  It  is 
triangular  in  shape,  with  its  base  forwards.  The  lower  border  is 
concave,  and  is  attached  to  the  liver ;  whilst  the  upper  border  is 
convex,  and  is  connected  to  the  abdominal  wall  on  the  right  of  the 
linea  alba,  and  to  the  imder  surface  of  the  diaphragm.  In  its  base  or 
free  part  is  the  remains  of  the  umbilical  vein,  which  is  named  the 
round  ligament. 

This  fold  allows  the  umbilical  vein  to  reach  the  liver  without 
piercing  the  peritoneum  ;  and  with  a  little  care  the  dissector  will  be 
able  to  detach  the  serous  membrane  from  the  vein,  and  to  trace  it 
on  each  side  into  the  suspensory  ligament. 

The  coronary  ligament  is  a  short  but  wide  process  of  the  peri- 
toneum, which  connects  the  hinder  edge  of  the  liver  to  the  diaphragm. 
It  reaches  all  across  the  liver,  but  at  each  side  it  is  enlarged,  and 
forms  a  triangularly-shaped  piece  ;  to  these  larger  portions  of  it  the 
terms  right  and  left  lateral  ligaments  have  been  applied. 

The  left  lateral  ligament  is  attached  to  the  liver  above  the  edge 
of  the  left  lobe,  and  is  formed  by  two  pieces  of  peritoneum,  which 
are  in  contact ;  it  lies  in  front  of  the  oesophageon  opening  in  the 
diaphragm. 

The  right  lateral  ligament  lies  deeply  in  the  hypochondriac  region, 
in  front  of  the  vena  cava  inferior :  it  consists  of  two  pieces  of 
peritoneum  not  touching  each  other. 
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Directions.  The  vessels  and  nerves  (mesenteric)  which  are  dis- 
tributed to  the  greater  part  of  the  alimentary  tube,  may  be  first 
dissected.  After  these  have  been  examined,  and  the  connections 
of  the  aorta  and  vena  cava  have  been  learnt,  most  of  the  intestine 
can  be  taken  out  to  give  room  for  the  display  of  the  viscera  in  the 
upper  part  of  the  abdomen. 

Mesenteric  Vessels.  The  superior  and  inferior  mesenteric  ar- 
teries are  two  large  branches  of  the  aorta,  wliich  supply  the 
intestine,  except  a  part  of  the  duodenum  and  the  lower  end  of  the 
rectum.  Each  is  accompanied  by  a  vein,  and  by  a  plexus  of  the 
sympathetic  nerve. 

Dissection,  (fig.  141).  For  the  dissection  of  the  superior  mesen- 
teric vessels  and  nerves,  the  transverse  colon  and  the  great  omen- 
tum are  to  be  placed  on  the  margin  of  the  ribs,  and  one  layer 
(anterior)  of  the  mesentery'  is  to  be  removed.  Whilst  tracing  the 
branches  of  the  artery  to  the  small  intestine,  corresponding  veins, 
and  ofEsets  of  the  sympathetic  ner^^e  on  the  arteries,  will  be  met 


UPPEB  MESENTERIC   VESSELS.  177 

with ;  these  lust  are  removed  in  cleaning  the  vessela,    Meaenteric 
glands  and  s  few  lBct«al  vessele  will  come  into  Tiew  at  the  same 

The  branches  from  the  right  aide  of  the  veaael  to  the  large  intea- 
tine  are  to  be  next  followed  nnder  the  peritonenin  :  and  after  all 
the  branches  have  been  cleaned,  the  trunk  o£  the  artery  ehovdd  be  ■ndDcrru. 
traced  back  beneath  the   pancreas.    The   plexus  of  surrounding 
nerves  aliould  be  also  defined. 

The  tuperiar  metenUrie  artery  (fig.  141,  a)   supplies   branches  Bupmiot 

Pig.  HI." 


wbollj  to  the  small  intestine  beyond  the  duodenum,  and  to  half 
the  large  inteatine,  viz.,  as  far  as  the  end  of  the  transverse  colon. 

Arising  from  the  aorta  near  tJie  diaphragm,  the  vessel  is  directed  conna 
downwards  between  lie  layers  of  the  mesentery,  forming  an  aieh  Jj^JJ'' 
with  tbe  convexity  to  the  left  side,  and  terminatea  in  o&eta  to  the 
CECcum  and  the  end  of  the  small  intestine.    At  first  the  artery  lies 
beneath  the  pancreas  and  the  splenic  vein  ;  and  as  it  descends  to 
the  mesentery  it  is  placed  in  front  of  the  duodenum  and   the  left 

neneDteric  art«n  and  its  branche*  (^edemaOD).     a.  Sopetior 
Inferior   pancreatica-dnDdenal.     c.    Hiildle  coHe.      d.    Bight 
Ileo-colic.    /.  latMtiiial  branches  to  the  jejoDum  and  ileum. 
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renal  vein.    This  vessel  is  surrounded  by  the  mesenteric  plexus  of 

nerves,  and  is  accompanied  by  the  vein  of  the  same  name. 

Ranches  Branches,    Whilst  the  vessel  is  covered  by  the  pancreas  it  gives 

a  small  branch  to  that  body  and  the  duodenum.     Its  other  branches 

are  intestinal :  those  from  the  left  or  convex  side  of   the  vessel 

(rami  intestinales)  are  furnished  to  the  jejunum   and  ileum  ;  and 

those   from   the  opposite   side   supply  the    colon,  and  are  named 

colic  arteries. 

Pancreatico-      a.  The  pancreaticO'duodenal   branch  (inferior)  is  of   small    size 

(fig.   141,   h)  ;    after  giving  twigs  to  the  pancreas,  it  runs  to  the 

right  along  the  concavity  of  the  duodenum,  and  anastomoses  with 

the  other  duodenal  branch  (p.  486). 

Bnnchesto       ft.  The  intestinal  branches  for  the  jejunum  and  ileum  (fig.  141,/) 

tine:  are  about  twelve  in  number,  and  pass  from  the  left  side  of  the 

number  and  artery  between  the  layers  of   the  mesentery.    About   two   inches 

^^°^'        from  their  origin  the  branches  bifurcate,  and  the   resulting  pieces 

arches,         unite  with  similar  ofEsets  from  the  collateral  arteries,  so  as  to  form 

a  series  of  arches.    From  the  convexity  of  the  arches  other  branches 

take  origin,  which   divide   and    unite  as  before.    This    process    is 

repeated  four  or  five  times  between  the  origin  and  the  distribution, 

but  at  each  branching  the  size  of  the  vessels  diminishes.     From  the 

distribution  last  Set  of  arches  twigs  are  sent  to  the  intestine  on  both  aspects  of 

on  the  gut.    ^^^  ^^^^^  ^^  anastomose  round  it. 

Arterief  of         The  branches  to  the  large  intestine  are  three  in  number,  ileo-colic, 
^^  ^        right  coHc,  and  middle  colic  arteries. 

j^®***^^*<5  ,        c.  The  ileo-colic  artery  (o)  arises  from  the  right  side  of  the  trunk, 
OD  cttcum.     and  divides  at  the  caecum  into  branches  which  encircle  the  head  of 
the  colon.     A  descending  offset  is  distributed  to  the  lower  end  of 
the  ileum,  and  to  the  caecum  and  the  vermiform  appendix  ;  whilst 
an  ascending  offset  supplies  the  beginning  of  the  ascending  colon, 
and  anastomoses  with  the  right  colic  arter}^ 
Bi^t  colic        ^   i^e  right  colic  artery  (d)  is  commonly  an  offset  of  the  pre- 
piies  ascend-  ceding,  instead  of  a  separate  branch  from  tlie  trunk.     Near  the 
ing  colon,      ascending  colon  it  divides  into  ascending  and  descending  pieces, 
which  anastomose  with  the  ileo-colic  artery  on  the  one  side,  and 
with  the  middle  colic  on  the  other. 
Hid^  colic      g   ij^e  middle  colic  branch  (c)  springs  from  tlie  ujipcr  part  of  the 
passes  to       artery,  and  entering  between  the  layers  of  the   transverse  meso- 
transveree     qq\qj^  divides  into  two  diverging  branches  :  the  right  one  anasto- 
moses with  the  artery  to  the  ascending  colon,  and  the  left  inosculates 
on  the  descending  colon  with  a  left  colic  branch  (tig.  142,  c)  of  the 
branches       inferior  mesenteric  artery.    The  intestinal  twigs  are  united  in  arches 

before  entering  the  gut,  like  those  to  the  small  intestine. 
Superior  The  superior  mesenteric  vein  (fig.  144,  b)  commences  in  that  part 

vein,  of  the  intestinal  tube  to  which  the  artery  is  distrihuted.     Its  radicles 

imite  into  one  trunk,  which  accompanies  the   artery  beneath  the 
pancreas,  and  there  joins  the  splenic  vein  to  form  the  vena  portae. 
•"^  .  At  the  lower  border  of  the  pancreas  it  receive  s  the  right  gastro- 

epiploic branch  of  the  stomach,  and  the  pancreatico- duodenal  veins 
(fig.  144,  c.) 
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The  meMnlerie  lymphatic  gkaida  are  numerona  between  the  layers  iieaniteric 
of  the  meaentery.     An  upper  group  lies  by  the  aide  of  the  artery,  Blwi^! 
and  contains  the  largest  glands  ;  and  a  lower  group,  near  the  in- 
teatine ,  is  lodged   in   the   iatervascular  spaces.      The  chyliferous  irmphatia 
vessels  of  the  small  intestine,  and  the  ahaorhenta  of  the  part  of  ^^^ 
the  large  intestine  supplied  by  the  auperior  mesenteric  artery,  pass 
through  the  mesenteric  glands  in  their  course  to  the  thoracic  duct. 

Fig.  1*2.» 


Along  the  side  of  the  ascending  and  the  transverse  colon  are  a  ^indi^ 
few  other  small  lymphatic  glands  meao-colie,  which  receive   some  ^^^ 
absorbents  of  the  large  intestine. 

DUnection  (fig.  142).   By  drawmg  the  small  intestine  over  to  the  Diuaotian 
right  side,  the  dissector  will  observe  the  inferior  mesenteric  artery  ^^J^ 
on  the  front  of  the  aorta  a  little  above  the  bifurcation.     The  peri-  ortaiTi 
toneum  should   be  removed  from  its  surface,  and  the  branches 
should  be  traced  outwards  to  the  remaining  half  of  the  large  intes- 
tine :  s  part  of  the  artery  enters  the  pelvis,  but  this  will  be  dift- 

*  The  lover  meeenteric  artery,  and  tbe  aortA,  Men  by  taising  laide  Um 
npper  mesenteric  arterj  and  the  imall  intestine  {Wiedemann),  a.  Aorta,  h. 
Inferior  meKntcric  arter;.  c.  Uft  colic,  d.  Sigmoid,  and  t,  Saperior 
lucmorrboidal  bnuicli«s.  /.  Upper  nuienteria.  g,  BenaL  A,  Spemiatio  of 
the  left  aide. 
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sected  afterwards.     On  the  artery  and  its  branches  the  inferior 
mesenteric  plexus  of  nerves  ramifies. 

The  mesenteric  vein  is  to  be  followed  upwards,  away  from  the 
trunk  of  the  artery,  to  its  junction  with  the  splenic,  or  with  the 
superior  mesenteric  vein. 

On  the  aorta  the  dissector  will  meet  with  a  plexus  of  nerves, 
which  is  to  be  left  uninjured. 

The  inferior  mesenteric  artery  (fig.  142,  h)  supplies  branches  to 
the  large  intestine  beyond  the  transverse  colon,  and  communicating 
with  the  superior  mesenteric,  assists  to  maintain  the  chain  of  anas- 
tomosis along  the  intestinal  tube. 

This  vessel  is  of  smaller  size  than  the  superior  mesenteric,  and 
arises  from  the  aorta,  from  one  to  two  inches  above  the  bifurca- 
tion. At  first  the  vessel  descends  on  the  aorta,  and  crosses  the 
left  common  iliac  artery,  as  it  courses  to  the  pelvis  to  end  in 
branches  for  the  rectum  (superior  haemorrhoidal).  The  following 
branches  are  furnished  by  it  to  the  descending  colon  and  the 
sigmoid  flexure. 

a.  The  left  colic  artery  (c)  ascends  in  front  of  the  left  kidney, 
and  divides  into  an  ascending  and  a  descending  branch  for  the 
supply  of  the  descending  colon  :  by  the  ascending  offset  it  anasto- 
moses with  the  middle  colic  branch  of  the  superior  mesenteric. 

b.  The  sigmoid  artery  (d)  is  distributed  to  the  sigmoid  flexure, 
and  divides  into  offsets  which  anastomose  above  with  the  preceding 
colic,  and  below  with  the  haemorrhoidal  branch.  Here,  as  in  the 
rest  of  the  intestinal  tube,  arches  are  formed  by  the  arteries  before 
they  reach  the  intestine. 

c.  The  superior  luBm^rrhoidal  artery  (6)  enters  between  the  layers 
of  the  meso-rectum,  and  is  distributed  to  the  lower  end  of  the  great 
intestine  :  it  will  be  described  in  the  dissection  of  the  pelvis. 

The  inferior  mesenteric  vein  (fig.  144,  d)  begins  in  the  part  of  the 
great  intestine  to  which  its  companion  artery  is  distributed,  and 
ascends  along  the  psoas  muscle  to  open  into  the  splenic  vein  be- 
neath the  pancreas.  Occasionally  it  joins  the  superior  mesenteric 
vein. 

Both  mesenteric  veins  are  without  valves,  and  may  be  injected 
from  the  trunk  to  the  branches,  like  an  artery. 

Lymphatic  glands  are  ranged  along  the  descending  colon  and  the 
sigmoid  flexure.  The  absorbents  of  the  intestine,  after  passing 
through  those  glands,  enter  the  left  lumbar  lymphatic  glands. 

Sympathetic  Nerve.  The  following  plexuses  of  the  sympathetic 
on  the  vessels,  viz.,  superior  mesenteric,  aortic,  spermatic,  and  in- 
ferior mesenteric,  are  derived  from  the  solar  plexus  beneath  the 
stomach.  The  remaining  portion  of  the  sympathetic  nerve  in  the 
abdomen  will  be  subsequently  referred  to  (p.  489.). 

Dissection.  On  the  two  mesenteric  arteries  the  dissector  will  have 
made  out,  already,  the  plexuses  of  nerves  distributed  to  the  intes^ 
tinal  tube  beyond  the  duodenum. 

He  has  now  to  trace  on  the  aorta  the  connecting  nerves  between 
the  mesenteric  plexuses,  by  taking  the  peritoneum  from  the  aorta 
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between  the  mesenteric  vessels.  From  the  upper  part  of  the  aortic 
plexus  an  offset  is  to  be  followed  along  the  spermatic  artery  ;  this 
may  be  done,  on  the  left  side,  where  the  vessel  is  partly  laid  bare. 

By  detaching  the  peritoneum  from  the  front  of  the  sacrum,  and  hvpogutrie 
following  downwards,  over  the  iliac  arteries,  the  nerves  from  the  P*®^""- 
aortic  plexus  and  the  lumbar  ganglia,  the  dissector  will  arrive  at 
the  hypogastric  plexus,  opposite  the  top  of  the  sacrum. 

The  superior  mesenteric  plexus  is  a  large  bundle  of  nerves,  and  is  Superior 
distributed  to  the  same  extent  of  the  intestinal  tube  as  the  mesenteric  JJSSSi**'*^ 
artery.     The  nerves  surround  closely  the  artery  with  a  sheath,  but  fg  on  arteiy 
near  the  intestine  some  of  them  leave  the  vessels,  and  divide  and  of  aame 
communicate  before  entering  the  gut.    Branches.  The  offsets  form  \^ 

plexuses  around  the  arterial  branches,  viz.,  intestinal  nerves  to  the  plexiues. 
email  intestine  ;  and  an  ileo-colic,  a  right  colic,  and  a  middle  colic 
plexus  to  the  large  intestine. 

The  cLortic  plexus  is  the  network  of  nerves  covering  the  aorta  Aortic 
below  the  superior  mesenteric  artery ;  it  is  stronger  on  the  sides  Jer^l ' 
than  the  front  of  the  aorta,  in  consequence  of  its  receiving  acces-  from  «>l*r: 
sory  branches  from  the  lumbar  ganglia,  especially  the  left.    Above, 
the  plexus  derives  an  offset,  on  each  side  of  the  aorta,  from  the 
solar  and  renal  plexuses.    It  ends  inferiorly,  on  each  side,  in  branches  ofllMta. 
which    cross  the  common  iliac  artery,  and  enter  the  hypogastric 
plexus  of  the  pelvis.     From  it  offsets  are  furnished  to  the  spermatic 
and  inferior  mesenteric  arteries. 

The  spermatic  plexus^  formed  by  roots  from  both  the  aortic  and  Spermatic 
the  renal  plexus,  runs  on  the  spermatic  artery  to  the  testicle  ;  in  the  P*®^""  • 
cord  it  joins  other  filaments  on  the  vas  deferens. 

In  the  female,  the  nerves  on  the  ovarian  (spermatic)  artery  are  in  female, 
furnished  to  the  ovary  and  the  uterus. 

The  inferior  mesenteric  plexus  supplies  the  part  of  the  intestiiM  ^^^^L-i 
tube  to  which  its  artery  is  distributed.    This  plexus  is  furnished  plexus; 
from  the  left  side  of  the  aortic  plexus  ;  and  the  nerves  composing 
it  are  whiter  and  larger  than  in  either  of  the  preceding  plexuses  of 
the  sympathetic.    Near  the  intestine  (sigmoid  flexure)  the  branching  nerve«  join 
of  the  nerves  and  the  union  of  contiguous  twigs  are  well  marked,  v^^*. 
Branches.  Its  offsets  (plexuses)  are  named  from  the  arteries  they  wcondMy 
accompany,  viz.,  left  colic,  sigmoid,  and  superior  haBmorrhoidal : 
they  ramify  on  those  vessels,  and  have  a  like  distribution. 

The  hypogastric  plexus^  or  the  large  prevertebral  centre  for  the  Hypogastric 
supply  of  sympathetic  nerves  to  the  viscera  of  the  pelvis,  is  situate  ^  ""*  * 
in  front  of  the  upper  part  of  the  sacrum.    It  is  developed  more  on  situation, 
the  sides  than  in  the  centre ;  and  the  nerves,  which  are  large  and 
flat,  have  a  plexiform  arrangement,  but  without  any  intermixed 
ganglionic  masses. 

By  its  upper  part  it  receives  the  nerves  on  the  aorta,  and  is  joined  "?Jil^ig-Q- 
by  some  filaments  from  one  or  two  of  the  upper  sacral  ganglia. 
Inferiorly  the  plexus  ends  in  two  portions,  right  and  left,  the  last  and  ends  in 
being  the  largest :  each  is  continued  forwards  by  the  side  of  the  JJJoera. 
internal  iliac  artery  to  the  pelvic  plexus  of  the  same  side,  and  to  the 
viscera. 

I  I 
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CONNECTIONS  OF   AORTA   AND  VENA  CAVA. 
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Before  the  viscera  are  removed  from  the  body,  the  coimections  of 
the  abdominal  aorta  and  verm  cava  may  be  learnt. 

Dissection.  To  see  the  aorta  above  the  origin  of  tlie  superior 
mesenteric  artery,  it  will  be  necessary  to  detach  the  great  omentum 
from  the  stomach,  without  injuring  the  gastro-epiploic  artery  along 
the  great  curve  ;  and  after  raising  the  stomach  and  the  spleen,  to 
remove  the  peritoneum  from  the  surface  of  the  pancreas.  A  short 
arterial  trunk  (coeliac  axis)  above  the  pancreas  is  not  to  be  quite 
cleaned  now,  otherwise  the  nerves  about  it  would  be  destroyed. 

The  vena  cava  on  the  right  side  of  the  aorta  may  be  followed  as 
far  as  the  posterior  border  of  the  liver,  where  it  disappears.  The 
connections  of  its  upper  end  can  be  better  observed  after  the  dis- 
section of  the  vessels  of  the  liver. 

The  aorta  enters  the  abdomen  between  the  pillars  of  the  dia- 
phragm, and  divides  into  iliac  arteries  opposite  the  left  side  of 
the  fourth  lumbar  vertebra.  At  its  beginning  the  vessel  occupies 
the  middle  line  of  tlie  spine,  but  gradually  inchnes  to  the  left  as  it 
descends. 

In  the  abdomen  the  aorta  lies  behind  all  the  viscera ;  but  it  is 
crossed  more  immediately  by  the  pancreas  and  duodenum,  which 
touch  it  without  the  intervention  of  peritoneum.  Its  connections 
are  the  following :  at  first  it  is  covered  by  the  solar  plexus,  and  by 
the  pancreas  and  the  splenic  vein  ;  still  lower  (beyond  the  superior 
mesenteric  artery)  by  the  left  renal  vein  and  the  duodenum  ;  and 
tfaence  to  its  tennination  by  the  peritoneum  and  the  aortic  plexus. 
The  vessel  lies  on  the  lumbar  vertebrae,  with  the  pillars  of  the  dia- 
phragm embracing  it  at  the  beginning.  To  its  right  side  is  the 
vena  cava.    For  its  relation  to  other  deep  parts  see  p.  533. 

The  vena  cava  inferior  commences  on  the  right  side  of  the  fifth 
lumbar  vertebra  by  the  union  of  the  common  iliac  veins,  and  reaches 
thence  to  the  heart. 

The  venous  trunk  is  placed  on  the  right  side  of  the  vertebral 
column.  It  lies  close  to  the  aorta,  and  is  concealed  by  the  same 
viscera  as  high  as  the  cms  of  the  diaphragm  ;  but  above  that  spot 
it  is  inclined  away  from  the  artery,  and  ascending  on  the  right  of 
the  eras  of  the  diaphragm,  is  imbedded  in  the  posterior  edge  of  the 
liver  for  an  inch  or  more.  Lastly,  it  leaves  the  abdomen  by  an 
aperture  in  the  tendinous  centre  of  the  diaphragm,  on  the  right  of, 
and  higher  than  the  aortic  opening. 

Its  connections  with  vessels  are  not  the  same  as  those  of  the  aorta. 
Beneath  it  are  the  right  lumbar,  renal,  capsular,  and  diaphragmatic 
arteries  ;  and  crossing  over  it  below  the  kidney  is  the  spermatic. 
Superficial  to  it  beneath  the  pancreas  is  the  beginning  of  the  vena 
portae.  OfEsets  of  the  solar  plexus  of  nerves  descend  on  it,  as  on 
the  aorta. 
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CONNECTIONS  OF  THE  DUODENUM  AND  PANCREAS. 

Dissection,  To  see  satisfactorily  the  duodenum  and  the  pancreas  Remove 
the  intestinal  tube,  beyond  the  duodenum,  is  to  be  removed  in  the  *"*«8*"*« 
following  way  : — a  double  ligature  is  to  be  placed  on  the  upper 
part  of  the  jejunum,  another  on  the  lower  end  of  the  sigmoid 
flexure  of  the  colon,  and  the  gut  is  to  be  cut  through  between  the 
pieces  of  string  where  it  is  tied.  The  detached  piece  of  the 
intestinal  tube  is  to  be  taken  away  by  cutting  through  the  vessels, 
and  the  peritoneum  connecting  it  to  the  wall  of  the  abdomen. 
^Vfter  it  has  been  separated,  it  is  to  be  set  aside  for  future  study 
w^hilst  the  body  is  turned. 

The  student  should  moderately  inflate  tlie  stomach  and  duodenum  to  see  the 
from  the  cut  extremity  of  the  latter,  and  remove  the  loose  peritoneum  ^^0*^®"^*""! 
and  the  fat ;  whilst  cleaning  them,  he  should  lay  bare  the  larger 
vessels  and  nerves. 

On  turning  upwards  the  stomach   the  pancreas  may  be  traced  and  pun- 
from  the  spleen  on  the  one  hand  to  the  duodenum  on  the  other  "®"» 
(fig.  143).     By  pulling  forwards  the  duodenum,  the  common  bile  *'** 

duct  may  be  found,  posteriorly,  between  the  intestine  and  the  head 
of  the  pancreas  ;  and  some  of  the  pancreas  may  be  removed,  to 
show  its  duct  entering  the  duodenum. 

Duodenum  (fig.  143,  d).  The  first  part  of  the  small  intestine,  or  Extent  of 
the  duodenum,  begins  at  the  pyloric  end  of  the  stomach,  and  crossing   ^    ^^^"^  * 
the  spinal  column,   ends  on  the  left  side  of  the  second  lumbar 
vertebra.    It  makes  a  curve  around  the  head  of  the  pancreas,  and 
occupies   the   right   hypochondriac,    right   lumbar,  and   umbilical  conwe  and 
regions   of   the    abdomen.    From  its  winding   course  around  ijtb  "        ^^ 
pancreas   it   is   divided  into   three  portions — superior   transverse,  Diviaion. 
vertical,  and  inferior  transverse. 

The   superior  transverse  part  is   free    and   moveable,    like   the  First  part  U 
stomach  ;  it  measures  about  two  inches  in  length,  and  is  directed  Jjj'jj*'* 
from  the  pylorus  to  the  neck  of  the  gall  bladder,  ascending  slightly  moveable, 
between  the  one  point  and  the  other.    In  front  it  is  overlapped  by 
the  liver,  as  well  as  by  the  gall  bladder  when  this  is  distended ; 
and  behind  it  are  the  bile  duct  and  the  vena  port®. 

The  vertical  part  is  fixed  almost  immoveably  by  the  peritoneum  Second  part 
and  the  pancreas.    It  is  nearly  three  inches  in  length,  and  descends  **  ^^ 
from  the  gall  bladder  as  far  as  the  third  lumbar  vertebra.    Super- 
ficial to  it  is  the  right  bend  of  the  colon  ;  and  beneath  it  are  the  and  rests  on 
kidney  and  vessels.    On  its  inner  side  is  the  head  of  the  pancreas,       "^dney. 
with  the  common  bile-duct.    The  ducts  of  the  liver  and  pancreas 
open  into  this  portion  of  the  duodenum. 

The  inferior  transverse  part  is  the  longest  of  the  three,  and  is  The  tWrd 
continued  across  the  spinal  coltmm  to  end  in  the  jejunal  portion  of  f^^gelt.  and 
the  small  intestine.    As  it  crosses  the  spine,  it  ascends  from  the  *^?^®' 
third  to  the  level  of  the  second  lumbar  vertebra,  and  lies  between 
the  layers  of  the  transverse  meso-colon.    It  has  the  following  con- 
nections with  things  around  : — 

I  I  2 
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In  front  of  it  are  the  superior  mesenteric  vessels  with  their  plexus 
of  ner%''es.  Beneath  it  lie  the  vena  cava  and  the  aorta,  with  the 
pillars  of  the  diaphragm  ;  and  the  left  renal  vein  is  sometimes 
between  it  and  the  aorta.    Above  it  is  the  pancreas. 

Pancreas  (fig.  143,  e).  The  pancreas  is  situate  behind  the  stomach, 
and  has  numerous  and  complicated  connections.  Of  an  elongated 
form,  it  extends  across  the  spine  from  the  spleen  to  the  duodenum, 
and  occupies  the  left  hypochondriac,  the  umbilical,  and  the  right 
lumbar  region  of  the  abdomen. 

The  gland  is  covered  anteriorly  by  the  ascending  layer  of  the 
transverse  meso-colon.  It  is  in  contact  posteriorly  with  the  aorta, 
the  vena  cava,  and  the  pillars  of  the  diaphragm  ;  and  it  conceals 
the  splenic  vein  and  the  beginning  of  the  vena  portae. 

Projecting  above  the  upper  border,  near  the  centre,  is  the  arterial 
trunk  of  the  coeliac  axis  :  to  the  left  of  that  vessel,  along  the  same 
border,  is  placed  the  splenic  artery  ;  whilst  to  the  right  of  it,  lie  the 
hepatic  artery  and  the  first  part  of  the  duodenum.  At  the  lower 
border  the  superior  mesenteric  vessels  emerge  opposite  the  coeliac 
axis  ;  to  the  right  of  that  spot  the  third  part  of  the  duodenum  is 
found,  and  to  the  left,  the  inferior  mesenteric  ascending  to  join  the 
splenic  vein. 

The  left  end  or  the  tail  of  the  pancreas  touches  the  spleen,  and 
is  placed  over  the  left  kidney.  Tlie  right  extremity  or  the  head  is 
received  into  the  concavity  of  the  duodenum,  the  two  being  partly 
separated  by  the  common  bile  duct  and  the  pancreatico-duodenal 
arteries.  This  part  projects  above  and  below  the  body  of  the 
gland,  like  the  head  of  a  hammer  beyond  the  handle  ;  and  the 
lower  projecting  piece  is  directed  to  the  left  along  the  duodenum 
beneath  the  superior  mesenteric  vessels. 


C(ELIAC  AXIS  AND  VENA  PORT^. 


Arteries  of 
viscera. 


A  short  branch  of  the  aorta, — the  coeliac  axis,  furnishes  arteries 
to  the  stomach  and  duodenum,  the  liver,  pancreas,  and  spleen  ; 
it  subdivides  into  three  chief  branches,  coronary,  hepatic,  and 
splenic. 

The  veins  corresponding  with  the  arteries  (except  the  hepatic) 
are  collected  into  one  trunk — the  vena  portaB. 

Dissection.  The  vessels  have  been  in  part  laid  bare  by  the 
previous  dissection,  and  in  tracing  them  out  fully  the  student 
should  spare  the  plexuses  of  nerves  around  each.  Supposing  the 
liver  well  raised,  he  may  first  follow  to  the  left  side  the  small 
coronary  artery,  and  show  its  branches  to  the  oesophagus  and  the 
stomach.  Next  the  hepatic  artery,  with  the  vena  portae  and  the 
bile  duct,  may  be  traced  to  the  liver  and  the  gall  bladder  ;  and  a 
considerable  branch  of  it  should  be  pursued  beneath  the  pylorus  to 
and  splenic,  the  stomach,  duodenum,  and  pancreas.  Lastly,  the  splenic  artery, 
which  lies  along  the  upper  border  of  the  pancreas,  is  to  be  cleaned  ; 
and  its  branches  to  the  pancreas,  stomach,  and  spleen  should  be 
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defined  ;  this  is  a  difficult  task  without  the  aid  of  some  one  to  hold 
aside  the  stomach  and  spleen. 

The  veins  will  have  been  dissected  for  the  most  part  with  the  VdM. 
arteries ;   but  the  origin  of  the  vena  portaB  is  to  be  made  out 
beneath  the  pancreas,  and  in  front  of  the  vena  cava. 

The  CCELUC  AXIS  (fig.  143,  c)  is  the  first  visceral  branch  of  the  CasUac  axis 
abdominal  aorta,  and  arises  between  the  pillars  of  the  diaphragm.  tS^  foi- 
It  is  a  short  thick  trunk,  about  half  an  inch  long,  which  projects  io^»^  •— 
above  the  upper  border  of  the  pancreas,  and  is  surrounded  by  the 
solar  plexus  of  the  sympathetic.    Its  branches— coronary,  hepatic, 
and  splenic — radiate  from  the  trunk  (whence  the  name  axis)  to 
their  distribution  to  the  surrounding  viscera. 

a.  The  coronary  artery  (d)  is  the  smallest  of  the  three,  and  CoronMv, 
passes  between  the  layers  of  the  little  omentum  to  the  left  end  of  ^       ^^^* 
the  stomach.    At  that  spot  it  furnishes  some  oesophageal  branches, 

and  turns  from  left  to  right,  along  the  upper  border  of  the 
stomach,  to  anastomose  with  a  branch  (pyloric,  o)  from  the 
hepatic  artery.  Its  offsets  to  the  oesophagus  and  the  stomach  are 
thus  distributed  : — 

(Esophageal  branches  ascend  on  the  gullet  through  the  opening  offcets  to 
in  the  diaphragm,  supplying  that  tube  ;  and  they  anastomose  on  it  phagos 
with  branches  of  the  thoracic  aorta. 

Gastric  branches  are  given  to  both  sides  of  the  stomach,  and  those  and  the 
on  the  left  end  communicate  with  twigs  (vasa  brevia)  of  the  splenic  •*°'°***' 
artery. 

b.  The  splenic  artery  (e)  is  the  largest  branch  of  the  coeliac  axis  in  Splenic 
the  adult.    It  is  a  tortuous  vessel,  and  runs  almost  horizontally  to  "^^^^ 
the  spleen,  along  the  upper  border  of  the  pancreas.    Near  the  spleen 

it  divides  into  terminal  branches,  about  seven  in  number  (from  four  supplies  the 
to  ten),  which  enter  that  viscus  by  the  surface  towards  the  stomach.  "P®®"* 
It  is  accompanied  by  the  splenic  vein,  which  is  below  it,  and  it 
distributes  branches  to  the  pancreas  and  the  stomach. 

Pancreatic  branches.  Numerous  small  branches  are  supplied  to  the  the  pancreas 
gland  ;   and  one  of  these,  art.  pancreatica  magna,  arises  near  the  JJiSJ^^ 
left  end,  and  runs  to  the  right  in  the  substance  of  the  viscus  with 
the  duct. 

Branches/or  the  stomach  arise  from  the  divisions  of  the  artery  near  and  the 
the  spleen.    Some  of  these,  vasa  brema,  turn  upwards  to  the  left  * 
end  of  the  stomach,  beneath  the  gastro-splenic  omentum  and  ramify  i^^ 
in  the  coats  of  that  organ. 

Another  longer  branch,  art.  gastro-epiploica  sinistra  (f)  turns  to  and  left 
the  right  between  the  layers  of  the  great  omentum  along  the  great  ^pioxcu 
curve    of   the    stomach,  and   inosculates   with   the  right   gastro- 
epiploic branch  of  the  hepatic  artery.    This  artery  distributes  twigs 
to  both  surfaces  of  the  stomach,  and  between  the  pieces  of  peri- 
toneum forming  the  great  omentum. 

c.  The  hepatic  artery  (g)  is  intermediate  in  size  between  the  other  Hepatic 


artery; 
end  of  the  stomach,  where  it  supplies  its  principal  branches  (superior 


two,  and  is  encircled  by  the  largest  plexus  of  nerves.    In  its  course 

to  the  liver  the  vessel  is  bent  first  to  the  right  towards  the  small  ^he  liver, 
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Id  KhLpii  it    pyloric  and  gastro- epiploic).     It  nscends  then  between  the  layetB  of 
endB,  ^(,e  little  omentum,  on  the  left  aide  of  the  bile  duct  and  vena  portee, 

and  divides  near  tlie  trnnaveree  fissure  of  tlie  liver  into  two — the 
unci  Buppiiea  right  and  left  hepatic.    Branehtt  are  distributed  not  only  to  tlie 

liver,  but  freely  to  the  stomach,  the  duodenum,  and  the  pancreas,  as 

helow  :— 
orCs»t»  to  The  superior  pyloric  branch  (i»)  descends  to  the  upper  border  of 

en  iiiBc  ,  jjjg  gtomach,  and  running  from  right  to  left  anastomoses  with  the 


ary  artery  ;   it  diatrihutes  small  arterial  twigs  on  lioth  surfaces 
of  the  stomach. 

The  right  gaBtro-fjiiploic  branch  '\(h)  (art.  gast.  epiplo'i'ca  deitra) 
"l  descends  beneath  the  duodenum  near  the  pylorus,  and  turning  to 
the  left  along  the  great  curvature  of  the  stomach,  inosculates  with 
the  left  gaalro- epiploic  of  the  splenic  artery.  To  the  surfaces  of  the  ■ 
stomach  some  offacts  are  given  ;  and  others  descend  between  the 
layers  of  the  omenturo.  It  fumishoB  the  following  named  branches 
to  the  Blomacb,  and  the  pancreas  and  duodenum  : — 

Small  inferior  pyloric  brandies  end  in  the  amall  extremity  of  the 
stomach. 

Tlie  pancreaiico-dtiodenal  branch  (i,  superior)  arises  opposite  the 
duodcnuni,  and  runs  between  the  intestine  and  the  pancreas ;  it 
anastomosea  below  with  the  pancreati co-duodenal  branch  (inferior) 
of  the  superior  mesenteric  (fig.  141,  b):  both  the  duodenum  and 
the  pancreas  receive  offaeta  from  tliis  vea-sel.    On  the  posterior  aspect 

*  Viea  of  the  cceliai;  aiin,  and  af  the  vteceni  to  which  ita  Itnmcliea  an 
nupplicd  (Tiedeiuanii).  A.  Liver,  a.  Uall-bhidder.  c.  Sl«mach.  o.  Dao- 
deaum.  e.  Pancreas,  p.  Spleen.  Veaeli ;  a.  Aarta.,  b.  Up]>er  meGeDteric. 
c  Ccrliitc  axis.  d.  Carouar;.  t.  Splenic.  /.  Left  gaatrD.cpiploic.  g. 
Hepatic.  A.  Bight  gnstro-epiploic  i.  Superior,  and  t,  inferior  pancreatico- 
daodenal.     /.  Diaphragmatie  arteries,     n.  Cptic.     o.  Sujicrior  pyloric. 

t  This  artery  ie  nuned  commonly  gitetro-duodcnal  an  far  b«  1«  the  spot 
where  it  gives  off  the  bianch  to  Ihs  dnodenum  and  pancreas. 
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of  tlie  same  viacera  is  another  small  artery  of  the  pancreatico 
duodenal  with  a  similar  poaition  and  distrihution. 

The  htpatic  hranchet  (right  and   left)  aink  into  the  liver  at  the  Brmncheito 
tranaverae  fissure,  and  ramify  in  its  auhstance  : —  *""  ""'■ 

The  right  branch  ia  divided  when  about  to  enter  tiie  transverse  onfforUn 
fissure,  and  supplies  the  following  amall  artery  to  the  gall  bladder ;  ^^  yjj* 


the  cystic   artery  (n)  bifurcates  on  reaching  the  neck  of  the  gall 
bladder,  and  its  two  twigs  ramify  on  the  opposite  surfaces. 

The  Itft  Iranch  is  smaller  than  the  other,  and  enters  the  liver  at " 
the  left  end  of  the  transverse  fiaaure  :  a  branch  to  the  Spigelian  tobe 
of  the  liver  nriaea  from  this  piece  of  the  artery. 

PoETAL  Veins.  The  veins  of  tlie  intestinal  tube,  and  of  the  spleen  Pi 

*  Tena  porie  and  the  veins  joinlag  it  (Hcnle  :  Aoatomie  des  Meiuclien). 
a.  Tmnk  of  the  Tcna  porta,  b.  Upper  mewDtcric.  r.  Right  gastro-epiplo'ic. 
d.  loferior  meBenteric  t.  Left  gutro-epiplaii^  /.  Coronai?  of  tfae  atomacli. 
g.  Tas»  brovii. 
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and  pancreas,  pour  their  blood  into  the  vena  portae.  The  two 
mesenteric  veins  and  their  branches  have  been  referred  to  (p.  478)  ; 
and  the  two  following,  with  the  trunk  of  the  portal  vein,  remain  to 
be  noticed. 

The  superior  coronary  vein  (fig.  144,/)  lies  along  the  upper  border 
of  the  stomach.  It  begins  in  the  cesophagns  and  the  left  end  of 
the  stomach  and  joins  the  vena  portas  at  the  pylorus. 

The  splenic  vein  (fig.  144)  is  large  in  size,  and  is  formed  by  the 
union  of  branches  from  the  spleen.  It  takes  much  the  same  course 
as  the  artery,  but  below  that  vessel,  and  runs  beneath  the  pancreas 
to  the  front  of  the  vena  cava,  where  it  joins  the  superior  mesenteric 
vein  (h)  to  form  the  vena  portae. 

Between  its  origin  and  termination  it  receives  branches  corre- 
sponding with  the  following  arteries  : — vasa  brevia  (^),  left  gastro- 
epiploic (e),  and  pancreatic.  The  inferior  mesenteric  vein  {d)  opens 
into  it  about  its  middle. 

The  vena  portce  (fig.  144,  a)  is  formed  by  the  union  of  the  splenic 
and  superior  mesenteric  veins.  Its  origin  is  placed  in  front  of  the 
vena  cava,  but  beneath  the  pancreas  and  two  inches  from  the  right 
end.  The  vessel  is  about  four  inches  long,  and  is  directed  upwards 
in  the  small  omentum,  behind  the  bile  duct  and  the  hepatic  artery, 
to  the  transverse  fissure  of  the  liver,  where  it  divides  into  a  right 
and  a  left  branch. 

In  its  course  it  is  joined  by  the  coronary  vein  (/),  and  by  the 
cystic  vein  near  the  liver. 

The  right  branch  enters  the  transverse  fissure  to  ramify  in  the 
right  lobe  of  the  liver. 

The  left  branch  is  distributed  to  the  left  half  of  the  liver,  and 
gives  a  small  branch  to  the  Spigelian  lobe. 

This  vein  commences  by  roots  in  some  viscera  of  the  abdomen, 
like  any  other  vein,  but  it  is  deficient  in  valves ;  and  it  ramifies 
through  the  structure  of  the  liver  in  the  same  manner  as  an  artery. 
Its  radicles  communicate  with  the  systemic  veins  on  some  parts  of 
the  intestinal  tube,  but  more  particularly  on  the  rectum. 

Bile  ducts.  Two  hepatic  ducts  issue  at  the  transverse  fissure  of 
the  liver  (fig.  156),  one  from  the  right  and  another  from  the  left 
lobe,  and  unite  to  form  the  following  : — 

The  common  hepatic  du<:t  is  an  inch  and  a  half  long,  and  receives 
at  its  termination  the  duct  of  the  gall  bladder,  the  union  of  the  two 
giving  origin  to  the  common  bile  duct. 

The  common  bile  duct  (ductus  communis  choledochus)  is  about 
three  inches  long.  It  descends  almost  vertically  beneath  the  upper 
transverse  portion  of  the  duodenum  ;  then  passing  between  the 
pancreas  and  the  vertical  piece  of  the  duodenum,  it  opens  into  this 
portion  of  the  intestine  at  the  inner  side,  and  above  the  middle. 
Whilst  in  the  small  omentum  the  duct  lies  to  the  right  of  the 
hepatic  artery,  and  somewhat  before  the  portal  vein. 

Before  piercing  the  coats  of  the  intestine  it  is  joined  commonly 
by  the  pancreatic  duct,  but  the  two  may  enter  the  duodenum 
separately. 
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SYMPATHETIC  AND  VAGUS  NERVES. 

Sympathetic   Nerve.     In  the  abdomen,  as  in  the  thorax,  the  General  dis- 
sympathetic  nerve  consists  of  a  gangliated  cord  on  each  side  of  the  SJjJres!"  °' 
vertebral  column  ;  and  of  prevertebral  centres  or  plexuses,  which 
furnish  branches  to  the  viscera. 

Two  prevertebral  plexuses  exist  in  the  abdomen.    One  of  these,  ''^^^^ 
the  epigastric,  is  placed  behind  the  stomach,  and  supplies  nerves  to  solar   ' 
all  the  viscera  above  the  cavity  of  the  pelvis.    The  other,  the  hypo- 
gastric plexus,  is  situate  in  the  pelvis,  and  distributes  nerves  to  the  and  hypo- 
pelvic  viscera.  ^*"    ®' 

The  knotted  or  gangliated  cord  will  be  met  with  in  a  subsequent 
stage  of  the  dissection  ;  and  only  the  great  solar  plexus  with  its 
offsets  is  to  be  now  examined. 

Dissection.  To  denude  the  epigastric  plexus,  the  following  dissec-  How  to  lay 
tion  is  to  be  made  : — After  the  air  has  been  let  out  of  the  stomach  piexna, 
and  duodenum,  the  portal  vein,  the  common  bile  duct,  and  the 
gastro-epiploic  vessels  are  to  be  cut  through  near  the  pylorus  ;  and 
the  stomach,  duodenum,  and  pancreas  are  to  be  drawn  over  to  the 
left  side.  On  raising  the  liver  the  vena  cava  appears  :  the  vein  is 
to  be  cut  across  above  the  junction  of  the  renal  vein  with  it,  and 
the  lower  end  is  to  be  drawn  down  with  hooks. 

Beneath  the  vein  the  dissector  will  find  the  large  reddish  semi-  "d  the 
lunar  ganglion  ;  and  mixed  up  with  the  nerves  of  the  plexus  are  ganglia, 
numerous  lymphatic  glands,  with  a  dense  tissue,  which  require  to  be 
removed  with  care.  From  its  inner  part  he  can  trace  the  numerous 
nerves  and  ganglia  around  the  coeliac  and  superior  mesenteric 
arteries,  and  the  secondary  plexuses  on  the  branches  of  those 
arteries.  From  the  outer  part  of  the  ganglion  offeets  are  to  be 
followed  to  the  kidney,  the  suprarenal  body,  and  the  diaphragmatic 
arteries.  At  its  upper  end  the  junction  with  the  large  splanchnic 
nerve  may  be  seen  ;  and  deeper  than  the  last,  one  or  two  smaller 
splanchnic  nerves  may  be  observed  in  a  fissiure  of  the  diaphragm, 
which  throw  themselves  into  the  coeliac  and  renal  plexuses. 

The  student  should  then  trace  the  ending  of  the  pneumogastric  Follow  the 
nerves  on  the  stomach.    The  left  nerve  will  be  found  at  the  upper  the  vagSa 
border  in  front  near  the  cesophagus ;  and  the  right  nerve  will  be  nerves, 
seen  at  a  corresponding  point  on  the  opposite  aspect.     Branches 
from  the  right  nerve  are  to  be  followed  to  the  plexus  of  the  sympa- 
thetic by  the  side  of  the  coeUac  axis ;  and  from  the  left,  to  the 
hepatic  plexus.  / 

The  epigastric  or  solar  plexus  is  a  lar^e  network  of  nerves  and  Solar 

ganglia,  which  lies  in  front  of   the  aorta  and  the  pillars  of  the 

diaphragm :   it  fills  the  space  between  tlie  suprarenal  capsules  of  »ppe*»nc«» 

opposite  sides,  and  extends  downwards  to  the  pancreas,  surround-  «*twit; 

ing  the  coeliac  axis  and  the  superior  mesenteric  artery.    The  plexus 

is  connected  on  each  side  with  the  large  and  small  splanchnic  nerves ; 

and  it  is  joined  also  by  an  offset  of  the  right  pneumo-gastric  nerve. 

Lartre   branches  are  furnished  to  the  different  viscera  along  the  Ki^ea  offaeta 

° ,  °         on  blood- 

vessels. Teasels. 
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The  semilunar  ganglia^  one  on  each  side,  are  the  largest  in  the 
body,  and  each  is  joined  at  the  upper  end  by  the  great  splanchnic 
nerve.  Each  is  situate  at  the  outer  part  of  the  plexus,  close  to  the 
suprarenal  body,  and  on  the  pillar  of  the  diaphragm  :  the  ganglion 
on  the  right  side  is  beneath  the  vena  cava.  Irregular  in  shape,  the 
mass  is  oval,  or  divided  into  smaller  ganglia  :  from  its  outer  side 
nerves  are  directed  to  the  kidney  and  the  suprarenal  capsule. 

Offsets  of  the  plexus.  The  nerves  supplied  to  the  viscera  form 
plexuses  around  the  vessels ;  thus  there  are  coeUac,  mesenteric, 
renal,  spermatic,  diaphragmatic,  &c. 

Diaphragmatic  plexus.  This  plexus  comes  from  the  upper  end  of 
the  semilunar  ganghon,  but  it  soon  leaves  the  artery  to  enter  the 
substance  of  the  diaphragm  :  a  communication  takes  place  between 
the  phrenic  nerve  of  the  cervical  plexus  (p.  73)  and  these  branches 
of  the  sympathetic.  On  the  right  side  is  a  small  ganglion  where 
the  plexus  is  joined  by  the  spinal  nerv^e  ;  and  from  it  filaments  are 
supplied  to  the  vena  cava  and  tlie  suprarenal  body  :  this  ganglion 
is  absent  on  the  left  side.     (Swan.) 

The  suprarenal  nerves  are  very  large  and  numerous,  in  comparison 
with  the  size  of  the  viscus  supplied,  and  are  directed  outwards  to 
the  suprarenal  body.  One  of  the  splanchnic  nerves  communicates 
with  this  plexus. 

The  renal  j>/^irM5  is  derived  from  the  semilimar  ganglion  and 
outer  side  of  the  plexus,  and  is  joined  by  the  smallest  splanchnic 
nerve.  The  nerv^es  surround  the  renal  artery,  having  small  ganglia 
on  them,  and  enter  the  kidney  with  the  vessels.  An  offset  is  given 
from  the  renal  to  the  spermatic  plexus  (p.  481). 

The  coiliac  i^lexus  is  a  direct  continuation  of  the  plexus  around 
its  artery  :  it  is  joined  by  the  small  splanchnic  nerve  on  each  side, 
and  by  au  offset  from  the  right  pneunio-gastric  ner\'e.  The  plexus 
divides  like  the  artery  into  three  offsets — coronary,  splenic,  and 
hepatic. 

a.  The  coronary  plexus  accompanies  the  vessel  of  the  same  name 
to  the  upper  border  of  the  stomach,  where  it  ends  :  it  communicates 
with  the  left  vagus  nerve. 

h.  The  splenic  plexus  furnishes  nerves  to  the  pancreas,  and  to  the 
stomach  along  the  left  gastro-epiploic  artery  :  and  it  is  joined  by 
an  offset  from  the  right  pneumo-gastric  ner>''e. 

c.  The  liepatic  plexus  is  continued  on  the  vena  porta?,  the  hepatic 
artery,  and  the  bile  duct  into  the  liver,  and  ramifies  on  those  vessels  : 
in  the  small  omentum  the  plexus  is  joined  by  offsets  from  the  left 
vagus.  The  following  secondary  plexuses  are  furnished  around  the 
branches  of  the  hepatic  arteiy,  and  have  the  same  name  and  dis- 
tribution as  the  vessels : 

A  pyloric  plexus  is  distributed  along  the  upper  border  of  the 
stomach. 

Two  other  plexuses — gastro-epiph'ic  (right)  and  pancreatico^uo- _ 
dcTialj  correspond  in  distribution  with  the  branches  of  each  artery. 

A  cystic  plexus  ramifies  in  the  coats  of  the  gall  bladder  with  the 
artery. 
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The  remaining  oflEsets  of  the  plexus,  viz.,  superior  and  inferior 
mesenteric,  aortic,  and  spennatic,  have  been  already  noticed  (p.  481); 
but  the  derivation  of  the  superior  mesenteric  and  aortic  plexuses 
from  the  epigastric  centre  can  be  now  seen. 

Ending  of  the  splanchnic  nerves.    The  large  nerve  perforates  the  Ending 
cms  of  the  diaphragm,  and  generally  ends  altogether  in  the  semi-  spii^hnic 
lunar  ganghon.  nerve. 

The  small  nerve  comes  through  the  same  opening  in  the  diaphragm  small, 

as  the  preceding,  and  joins  the  coehac  plexus. 

The  smallest  nerve,  which  is  often  absent,  throws  itself  into  the  »»<! 
11  smallest 

renal  plexus. 

Ending  of  the  vagus  nerve.  The  pneumo-gastric  nerves  end  in  the 
stomach : — 

The  left  nerve  divides  into  branches,  which  extend  along  the  Ending  of 
small  curvature,  and  over  the  front  of  the  stomach ;  these  send  ®  ^"*^ 
ofEsets  to  the  hepatic  plexus. 

The  right  nerve  is  distributed  to  the  posterior  surface  of   the  and  right 
stomach  near  the  upper  border  ;  it  communicates  with  its  fellow, 
and  with  the  coehac  and  splenic  plexuses. 

Dissection.  Most  of  the  viscera  are  now  to  be  removed  from  the  Prepare  for 
abdomen,  in  order  that  the  body  may  be  turned  for  the  dissection  bJdy^ 
of  the  Back  and  lower  hmbs. 

.  ^  The  stomach  and  the  spleen,  with  the  duodenum  and  the  pancreas,  removing 
are  to  be  taken  away  together  by  cutting  through  the  oesophagus     ^  ^^^^ 
near  the  diaphragm,  as  well  as  the  vessels  and  nerves  they  receive. 
The  liver  is  to  be  removed  from  the  abdomen  by  dividing  its  liga- 
ments, and  incising  the  vena  cava  between  the  posterior  border  and 
the  diaphragm. 

At  the  same  time  the  left  testicle,  and  the  right  kidney  with  the 
suprarenal  body,  should  be  removed  for  examination  whilst  the 
body  is  turned  ;  the  former  can  be  taken  out  by  cutting  through 
the  spermatic  cord,  and  the  latter  by  dividing  its  vessels  about  the 
middle. 

Directions.  Supposing  the  body  to  be  now  turned  for  the  dissec-  Directions 
tion  of  the  Back,  and  to  lie  with  the  face  downwards  for  the  usual  cSLector. 
time,  the  dissector  may  look  first  to  the  fascia  lumborum,  which  is 
described  in  the  Dissection  of  the  Back,  p.  385. 

The  rest  of  the  time  should  be  occupied  in  learning  the  viscera 
included  in  the  following  Section. 


SEC5TI0N    IV. 
ANATOMY    OF    THE   VISCERA   OF   THE   ABDOMEN. 

THE  STOMACH. 

The  stomach  is  the  dilated  part  of  the  alimentary  tube  between  Definition, 
the  oesophagus  and  the  small  intestine,  mto  which  the  masticated 
food  is  received  to  be  changed  into  chyme. 
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Dissection,  To  see  the  form,  the  stomach  must  be  blown  up  mode- 
rately, and  the  surface  cleaned  ;  but,  previously,  let  the  student 
detach  the  spleen,  and  cut  tlirough  the  duodenum  close  to  the 
pylorus. 

Form  and  Divisions.  Tlie  stomach  is  somewhat  conical  in  form 
(fig.  145).  Its  size  varies  much  in  different  bodies,  and  is  some- 
times much  diminished  by  a  constriction  in  the  centre :  when  it  is 
moderately  distended,  it  is  about  twelve  inches  long  and  four  wide. 
Tliere  are  two  ends,  two  orifices,  two  surfaces,  and  two  borders  or 
curves  to  be  examined. 

Extremities.  The  left  end  or  tuberosity  (fundus  ventriculi)  is  the 
largest  part  of  the  stomach,  and  projects  about  three  inches  to  the 
left  of  the  opening  of  the  oesophagus.  The  right  or  pyloric  end, 
much  smaller  than  the  other,  is  cylindrical,  and  forms  the  apex  of 
the  cone  to  which  the  stomach  is  likened. 

Openings,  The  left  opening  (cardiac),  which  communicates  with 
the  oesophagus,  is  at  the  highest  point  of  the  stomach,  and  is 
funnel-shaped  towards  the  cavity  of  the  organ.  The  right  or 
pyloric  orifice  opens  into  the  duodenum,  and  is  guarded  internally 
by  a  muscular  band  (pylorus)  :  at  the  same  spot  the  stomach  is 
slightly  constricted  externally,  where  a  firm  circular  ring  may  be 
felt. 

Surfaces,  Tlie  surfaces  (anterior  and  posterior)  are  somewhat 
flattened  when  the  viscus  is  empty,  but  rounded  when  it  is  dis- 
tended :  the  parts  in  contact  with  them  have  been  referred  to 
(p.  467). 

Borders,  The  upper  border  or  small  curve  is  concave  towards  the 
left  opening,  but  convex  at  the  opposite  end  ;  and  the  lower  border 
or  large  curve  is  convex,  except  near  the  right  end,  where  it  is 
concave — the  conca\aty  of  the  one  border  corresponding  with  the 
convexity  of  the  other.  An  arterial  arch,  and  a  piece  of  peritonemn 
(omentum),  are  fixed  to  each  border. 

Structure.  In  the  wall  of  the  stomach  are  four  coats,  viz.  serous, 
muscular,  fibrous,  and  mucous  ;  and  belonging  to  these  there  are 
vessels,  nerves,  and  lymphatics. 

Serous  coat.  The  peritoneum  gives  a  covering  to  the  stomach,  and 
is  adherent  to  the  surface  except  at  each  margin,  where  an  interval 
exists  corresponding  with  the  attachment  of  the  small  and  large 
omentum  :  in  those  spaces  are  contained  the  vessels,  nerves,  and 
lymphatics.  During  distension  of  the  stomach  the  spaces  above 
mentioned  are  much  diminished. 

The  muscular  coat  will  be  laid  bare  by  the  removal  of  the  serous 
covering.  It  consists  of  three  sets  of  fibres, — longitudinal,  circular, 
and  obhque  ;  these  lie  from  without  inwards  in  the  order  mentioned, 
and  are  unstriated  or  involuntary. 

The  longitudinal  fibres  (fig.  145,  a)  are  derived  from  the  oesopha- 
gus ;  they  spread  over  the  surfaces,  and  are  continued  to  the  pylorus 
and  the  small  intestine.  The  fibres  are  most  marked  along  the 
borders,  particularly  at  the  smaller  one  ;  and  at  the  pylorus  they 
are  stronger  than  in  the  centre  of  the  stomach. 
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Tlie  circular  fibres  (fig.  145,  b)  form  the  middle  BUatnio,  andwUl  dronlir, 
lie  best  seen  by  removing  tlie  longitudinal  fibres  near  the  pylorus. 
They  reach  from  the  left  to  tlie  right  end  of  the  stomach  ;  but  it 
the  pylorus  they  are  most  numerous  and  strongest,  and  form  a  ring 
or  sphincter  (c)  around  the  opening. 

The  oblique  fibres  (lig.  145,  e)  are  continuous  with  the  circular  or  midobUqi 
deep  layer  of  the  tcaophagus.    On  the  left  and  right  of  the  cardiac  '""™- 
orifice  they  are  so  arranged  as  to  form  a  kind  of  ephincl«r  {d  andti)  , 

Fig.  145.' 


(Uenle)  ;  but  those  on  the  left  («),  the  strongest,  arch  over  the  great 
end  of  the  stomach,  and  spread  out  on  the  anterior  and  posterior 
surfaces,  gradually  disappearing  on  them. 

Fibrout  coat.  By  removing  the  rauscnlar  layer  over  a  small  space,  Titt  flhroi 
the  fihrouB  coat  will  appear  aa  a  white  shining  stratum  of  areolar  |"',|j,^ 
tissue.  This  coat  gives  strength  to  the  stomach,  and  serves  as  a 
bed  in  which  the  larger  vessels  and  nerves  ramify  before  their  dis- 
tribution to  the  mucous  layer.  If  a  small  opening  is  made  in  this 
membrane,  the  mucous  coat  will  project  through  it,  supposing  the 
stomach  to  be  distended  with  nir, 

Tlie  mwottt  coat  will  come  into  view  on  cutting  open  the  stomach,  Mocom 
but  the  appearances  now  described  can  he  recognised  only  iu  a°°**' 
recent  stomach. 

This  coat  is  a  softish  layer,  of  a  pale  rose  colour  soon  afterdeath  ("l 
in  the  healthy  condition.     In  the  empty  state  of  the  stomach  the  eoloor, 
membrane  is  leas  vascular  than  during  digestion  ;  and  in  infancy 
the  natural  redness  is  greater  titan  in  childliood  or  old  age.    When  taiit. 
the  stomach  is  contracted  the  membrane  is  thrown  into  numerous 
wavy  ridges  or  ruga,  which  become  longitudinal  along  the  great 
curve,  towards  the  pylorus. 

*  Diagram  reprewinting  the  amngBmeDt  of  tbe  mnMokr  fibrei  of  the 
stomach.  Part  of  each  of  the  two  external  cotta  u  mDOTed.  a.  Eitcmal  or 
longitudinal  libres.  b.  Uiddle  or  cinnlar.  e.  8phiiiel«r  of  the  pylorus,  d, 
Obliqae  Gbrea  on  the  left  of  tbe  cardiac  opening,  t.  Obliqne  fibres  more 
numomu9,  on  the  right  of  the  cardiac  orifice,  and  corering  the  gnat  end  of 
the  itomacb. 
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neu:       "^'^   thickness  of   tbo  mucous  membrane   is  greatest   near  tbe 
pjlorus  ;  and  nt  that  spot  it  forniB  a  fold,  opposite  the  mnscular 
rllion    ring,  which  aBBistB  in  closing  the  opening.     If  this  membrane  and 
'"'"*■     its  submucous   layer   ore  removed   from  the   pyloric  part   of   the 
stomacL,  tlie  ring  of  muscular  fibres  (apliincter  of  the  pylonw)  will 
be  more  perfectly  seen. 
[  8nr-        ilitroscopie  ttructUTt  of  the  mucout  membrane.  With  the  aid  of  % 
"1^1**  lens,  the  surface  of  the  mucous  membrane,  when  well  washed,  may 
be  seen  to  be  covered  by  shallow  depressions  or  alveoli  (fig.  H6), 
iiM,      which  measure  from  Ti^th  to  ysijth  of  an  inch  across.     Qenerslly 
hexagonal  or  polygonal  in  outline,  the  hollows  become  larger  and 
jj«i.   more  elongated  towards  the  small  end  of  the  stomach  ;   and  near 
the  pylorus  the  margins  of  the  alveoli  project,  and  become  irre- 
gular.    In   the   bottom   o£   eacii  depression   are   the   apertures  of 
minute  tubes. 
Tture       By  means  of  a  thin  section  under  the  microscope  the  membrane 
"^. "'    may  bo   observed  to  be  composed  almost  altogether  of  minnte 

Fig,  ur.t 
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vertical  tubes,  which  lie  side  by  side,  and  project  into  tiie  submncoiis 
tissue.  Measuring  from  j^th  to  j'jtii  of  an  inch  in  length,  the 
tubes  are  closed  at  the  deep  end  ;  but  they  open  on  the  surface  of 
the  stomacii  both  in  the  alveoli  (fig.  I4C)  and  in  tbo  interalveolar 
spaces.  They  are  formed  of  a  homogeneous  membrane,  and  are  for 
the  must  part  straight,  but  towards  the  pylorus  they  increase  in 
length,  and  are  somewhat  sacculated  nt  tlie  deep  extremity  ;  some 
are  divided  into  two  or  more  pieces  (fig.  147). 

At  the  cardiac  extremity  of  the  stomach  the  tubes  are  lined  at  the 

*  Alreolor  depre»iong  of  the  mucoae  membrane  of  the  stomach,  magnified 
32  diameteis,  with  tlie  minute  tabes  opening  into  them.      (Sprott  Bojd.) 

t  Enlarged  representation  of  the  tubes  of  the  stomach,  a,  Qaitrie  tube 
from  the  pjloric  end  lined,  thraughont,  hy  columnur  epithelium  (Eiillikei). 
b.  Qaatric  tube  from  the  cardiac  end,  with  a  colnmnar  epilholiom  lining  near 
the  month,  and  Battened  nadeated  gnnolar  cells  bejond  (Thomson). 
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mouth  by  columnar  epithelium  (fig.  147,  b) ;  but  in  the  closed  end  by  gome  secrete 
flattened  and  granular  nucleated  cells,  which  are  naxned  peptic  glands^  S**'*® 
and  are  supposed  to  give  origin  to  the  gastric  fluid.    Towards  the        ' 
pylorus  the  tubes  are  clothed  throughout  by  columnar  epithelium  some  mucus, 
(fig.  147,  a),  and  secrete  mucus. 

A  columnar  epithelium  covers  the  surface  of  the  mucous  mem-  Epithelial 
brane,  and  enters  the  small  tubules.  covering. 

On  the  attached  surface  of  the  mucous  membrane  is  a  thin  layer  Submucous 
of  involuntary  muscular  fibres,  separating  it  from  the  fibrous  coat :  S?^^*^ 
it  is  said  to  send  ofiEsets  amongst  the  tubules. 

Bloodvessels,  The  arteries  of  the  stomach,  after  supplying  the  Arteries, 
muscular  coat,  ramify  in  the  submucous  tissue  ;  from  this  anasto- 
mosis fine  twigs  are  continued  on  the  tubes  to  the  inner  surface  of 
the  mucous  membrane,  where  they  form  a  network.    The  veins  begin  y^^^ 
in  the  mucous  membrane,  receive  branches  from  the  muscular  coat, 
and  deliver  their  blood  into  the  portal  system. 

Lymphatics,  Two  layers  of  absorbents,  superficial  and  deep,  exist  lymphatics, 
in  the  stomach  :  the  latter  begin  in  a  plexus  beneath  the  tubules, 
and  form  a  network  in  the  fibrous  layer.     Both  sets  leave  the 
stomach  with  the  bloodvessels. 

Nerves,  The  nerves  are  derived  from  the  pneumo-gastric  and  sym-  »nd  nenres. 
pathetic  (p.  490),  and  can  bo  followed  to  the  fibrous  coat  :  small 
ganglia  have  been  observed  on  them. 


SMALL    INTESTINE. 

The  three  portions  into  which  the  small  intestine  is  divided,  have  Chaiacters. 
the  following  characters  : — 

The  duodenum  measures  as  much  as  the  breadth  of  twelve  fimgers.  Length, 
viz.  about  ten  inches,  and  is  more  fixed  than  the  rest  of  the  intes- 
tinal tube.     It  is  wider  than  either  the  jejunum  or  the  ileum,  and  size,  and 
its  muscular  coat  is  also  thicker.     Into  it  the  common  bile  and  p^^®"* 
pancreatic  ducts  pour  their  contents.  entering  it. 

The  jejunum  and  the  ileum  together  measure  about  twenty  feet  Length, 
in  length,  and  are  connected  witli  the  mesentery.    There  is  not  any 
perceptible  difference  between  the  termination  of  the  one  and  the  Division, 
commencement  of  the  other,  but  two  fifths  of  the  length  are  as- 
signed to  the  jejunum,  and  three  fifths  to  the  ileum.    Between  the  DiflTerenoes 
ends,  however,  a  marked  difference  may  be  perceived  ;  for  the  upper  *'  ^^  ^^' 
part  of  the  jejunum  is  thicker  and  more  vascular  than  the  lower 
end  of  the  ileum,  and  its  width  is  also  greater. 

Structure.  In  the  small  intestine  the  wall  is  formed  by  the  same  stmctore. 
number  of  layers  as  in  the  stomach,  viz.  serous,  muscular,  fibrous, 
mucous,  and  submucous. 

Dissection,  The  different  layers  are  to  be  examined  on  pieces,  Dissection 
about  three  inches  long,  taken  from  the  duodenum,  the  upper  part  '°'  **■ 
of  the  jejunum,  and  the  lower  end  of  the  ileum.    After  tie  pieces 
have  been  cut  off,  they  are  to  be  distended  with  air ;  and  the  serous 
covering  is'  to  be  torn  off  for  a  short  distance,  to  show  the  muscular 
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coat,  bnt  in  doing  this,  the  external  longitudinal  fibres  will  be  taken 
away  without  great  care. 

The  serous  coat  is  closely  connected  with  the  subjacent  muscular 
layer.  To  the  jejunum  and  ileum  it  furnishes  a  covering,  except 
at  the  attached  side  where  the  vessels  enter :  at  this  spot  the  peri- 
toneum is  reflected  o£E  to  form  the  mesentery,  and  a  space  exists 
resembling  that  at  the  borders  of  iiie  stomach.  The  peritoneum 
surrounds  the  duodenum  only  partly ;  this  peculiarity  has  been 
described  at  p.  475. 

The  muscular  coat  is  constructed  of  two  sets  of  fibres,  a  superficial 
or  longitudinal,  and  a  deep  or  circular.  The  fibres  are  pale  in  colour, 
and  are  not  striated. 

The  longitudinal  fibres  form  a  tliin  covering,  which  is  most  marked 
at  the, free  border  of  the  gut. 

The  circular  fibres  are  much  more  distinct  than  the  others,  and 
give  the  chief  strength  to  the  muscular  coat :  they  do  not  form 
complete  rings  around  the  intestine. 

Dissection.  On  the  removal  of  some  of  the  muscular  stratum 
from  the  jejunum  or  the  ileum,  the  submucous  fibrous  layer  will 
come  into  view. 

The  fibrous  coat  has  the  same  position  and  use  as  the  correspond- 
ing layer  in  the  stomach. 

Dissection.  In  the  upper  part  of  the  duodenum  the  student  is  to 
seek  some  small  compound  glands — ^those  of  Brunner,  which  are 
imbedded  in  the  submucous  tissue.  Tliey  lie  beneath  the  mucous 
membrane,  and  will  be  seen  shining  through  the  fibrous  layer,  when 
the  muscular  coat  has  been  taken  away. 

The  pieces  of  intestine  may  be  opened  and  washed  to  show  the 
mucous  coat,  but  the  gut  should  be  cut  along  the  line  of  attach- 
ment of  the  mesentery,  so  as  to  avoid  Peyer's  glands  on  the  opposite 
side. 

Mucous  coat  The  lining  membrane  is  thicker  and  more  vascular 
at  the  beginning  than  at  the  ending  of  the  small  intestine.  It  is 
marked  by  numerous  prominent  folds  (valvulse  conniventes)  ;  and 
the  surface  of  the  membrane  is  covered  with  small  processes  (villi) 
like  the  pile  of  velvet  Occupying  the  substance  of  the  mucous 
coat  are  numerous  glands  ;  and  covering  the  whole,  is  a  columnar 
epithelium. 

A  thin  layer  of  non-striated  muscular  fibres  (muscularis  mucosa) 
covers  the  outer  surface  of  this  coat  (fig.  152,  </),  and  sends  inwards 
prolongations  between  the  tubules  into  the  villi. 

The  valvules  conniventes  (fig.  148,  valves  of  Kerkring)  are  perma- 
nent ridges  of  the  mucous  membrane,  which  are  arranged  circularly 
in  the  intestine  and  project  into  the  alimentary  mass.  Crescentic 
in  form,  they  extend  round  the  intestine  for  half  or  two  thirds  of 
its  circle,  and  some  end  in  bifurcated  extremities.  Larger  and 
smaller  folds  are  met  with,  sometimes  alternating ;  and  the  larger 
are  about  two  inches  long,  with  one  third  of  an  inch  in  depth 
towards  the  centre.  Each  is  formed  of  a  doubling  of  the  mucous 
membrane,  which  encloses  vessels  between  the  layers. 


VILLI    OF   SMALL   IKTESTINE.  «7 

They  begin  in  the  duodeonin,  about  one  or  two  inches  bejond  extent  on 
the  pylorns,  and  are  continued  in  regular  BucceBsion  to  the  middle  Jj^'"'**' 
of  th«  jejanum ;  bnt  beyond  that  point  they  become  smaller  and 
more  distant  from  one  another,  and  finally  disappear  about  the 
middle  of  the  ileum,  having  previonsly  become  iiregnlar  and  rndi- 
nientaiy.  The  folds  are  largest  and  most  nniform  beyond,  and  not 
far  from  the  opening  of  the  bOe  duct. 

The  aperture  of  the  common  bile  and  panertatic  ducU  (fig.  148,  «)  ^IP™'''^  "f 
is  a  narrow  orifice,  from  three  to  four  inches  from  the  pylorus,  and 

Pig.  148." 


situate  in  a  small  prominence  of  tlio  mnt-ons  membrane,  at  the  vhetr 
inner  and  posterior  part  of  the  dnodennm  (p,  483).    A  probe  passed  ''*"*'''■ 

the  bile  duct  will  show  the  oblique  course  (half  an  inch)  under 
the  raucous  coat.  Sometimee  the  pancreatic  duct  opens  by  a  distinct 

MieroKopie  Hmciure  oftliemucovs  membrane.  Withtlieuse  of  the  Pirntofc* 
microscope,  and  with  pieces  of  fresh  intestine,  the  student  will  be  JUS^ul^'''' 
able  to  make  oat  the  nature  of  the  villi,  the  glandular  bodies,  and 
the  epithehuni. 

Villi.  When  a  piece  of  the  lower  part  of  the  dnodenum,  from  Tho  villi 
which  the  toucuh  is  washed  away,  ia  examined  in  water,  tho  mncous  iuJSw'r 
membrane  will  be  seen  to  be  studded  over  thickly  with  small  pro- 
jectjons,  like  those  on  velvet    Tliese  bodies  exist  along  the  whole  iii^ir  iiiia)>r 
tif  the  small  intestine,  and  are  irregular  in  form  (fig.  151,  *)  some  "'"■ 
being  triangular,  others  conical  or  cylindrical  with  a  large  end. 
Tlieir  length  is  from  -^^th  to  ^th  of  an  inch  ;  and  they  are  best 
marked  where  the  vbIvuIed  coniiiventes  are  largest.     In  the  duode-  jndnuuilci 
num  their  number  is  estimated  at  GO  to  90  in  a  square  line,  bnt  in 

*  The  (Inodeaam  opened  ahowing  tha  * olvala  conniTenlce,  aad  the  opeoiDg 
of  the  bile  duct.  Tbe  dact  of  the  pancrou  is  >Ito  Tspmcmted  in  greatar  part 
of  ite  «oDnio.  a.  Duodenum,  b.  Fancreao.  c.  Cammon  bile  dact.  d.  Fan- 
creatic  dnct.     e.  Opening  of  the  eommon  duct  in  the  iatestioa  (Henle). 
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tlie  lower  end  of  the  ileum  at  only  40  to  70  on  tlie  same  ntrface 
(Kraase). 

Each  villus  is  an  extcnaion  of  the  mucous  coat,  and  is  covered  fay 
columnar  epithelium.  One  or  Bometimee  two  arterial  twigs  form  « 
capillary  network  beneath  the  mucous  eoveriiig  (fig.  149,  *),  and 
end  generally  in  a  single  emerging  vein,  A  single  lacteal,  or  two 
forming  a  loop  willi  cross  branches  (fig.  149,  ■),  occupies  the  centre, 
and  communicates  with  a  plexus  below  the  villus.    Aromid  the 


lactcals  a  tliin  layer  of  unstriated  muscular  fibre  is  arranged  longi- 
tudinally (BrOckc).    Nerves  have  not  been  detected  in  the  villus. 

Giatidn.  In  the  glandular  apparatus  of  tlie  small  intestine  are 
included  the  cryptx  of  LieberkElhn,  solitary  glands,  and  Peyer'a  and 
Bnmner's  glands. 

The  er^pU  of  Lieberkuha  (fig.  162,  a)  are  minute  simple  tubes, 
I,  similar  to  those  in  the  stomach,  though  not  so  closely  ag^^regated, 
'  wliich  exist  throughout  the  small  intestine.  They  open  on  tbe  surface 
of  the  mitcouB  membrane  by  small  orifices  between  the  villi,  and 
around  the  larger  glanda ;  they  are  closed  at  the  opposite  end, 
where  tbcy  project  into  the  submucous  layer,  and  are  seldom 
branched.  Their  length  is  from  f^th  to  j^tli  of  an  inch  ;  they  are 
filled  with  a  translucent  fluid  containing  graimles,  and  ore  lined  by 
a  colunmar  epithelium. 

The  so-called  toUtart/  glandi  (fig.  151,  ")  are  rounduh  white 
eminences,  about  the  size  of  mustard  seed  if  distended,  which  are 
scattered  along  the  small  intestine,  but  in  greatest  number  in  the 

*  1.  VesseU  of  tfas  villi  in  tfae  mmuc,  injected  b;  Qerlich  (Knlliker).  a, 
hxi*Tj,  and  b,  rain.  a.  LBct«&l>  and  ptexut  of  tumIi  in  (wo  TiUi,  iBJeeted 
by  Teichraan.  o.  I^ctasl  veawl,  siujle  in  one  rilliu,  doable  ia  th«  Mtwr. 
b.  Plexus  of  leawli.     c    fleiiu    of  Isoteals   belov    tha    villL      (Qoain'i 
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ileum.    Placed  on  all  parts  of  the  intestine,  and  even  on  or  between 
the   TolvuliB  conniventes ;  they  are  covered  by  the  villi  of  the 
mucona  membrtuic,  and  are  flnrronnded  at  thdr  circumference  by 
apertures  of  the  crypts  of  IJeberkafan.    They  are  cloBed  lymph  compo- 
follicles  beneath  the  umcoiis  coat,  whicli  project  into  the  gut ;  and  •'""'^ 

Bg.  150.  • 


they  are  formed  of  a  network  of  reticular  connective  tissue  with 
lymph-corpuBcles  between  the  meshes  Fme  capillaty  vemels  per 
ineate  the  mass     and  it  is  surrounded  by  a  plexus  of  lymphatic 

Tlie  glantis  of  Peyer   (hg    151  *    glandnlia  ogminata)   exist  r«inhBinr 
fliiefly  in  the  ileum    in  the  fonn  of  oval  patches  which  measure  ''">*"■ 
from  half  an  locli  to  tuo  inches  or  more  m  length,  and  about  half 
on  inch  in  width     Tliey  are  situate  on  the  part  of  the  intestine  ,i„ ; 
opposite  to  the  attachment  of  the  mesentery,  and  their  direction  is  BLtiuHoni 
longitudinal  in  tlie  gut     usually  they  are  from  twenty  to  thittj  in 
number.     In  tlie  lower  end  of  tlic  ileum  they  are  largest  and  most  uDniMr: 
inimerons  ;    but   they  decrease  in  number  and  size  upwards  from  i»ifuiiirt- 
that  spot,  till  at  the  lower  part  of  the  jejunum  they  become  irre^-  *''"*■ 
lar  Id  form,  and  may  consist  only  of  small  roundish  masses. 

The  mucous  membrane  over  them  is  hollowed  into  pits  (fig. 
150,  i),  and  is  generally  destitute  of  villi  on  the  subjacent  follicles 
(fig.  151,  *),  but  between  the  pits  it  has  the  same  characters  as  in 
otlier  parts. 

A  patch,  when  examined  bj  the  microscope,  appears  to  be  but  a  cmninMitlnQ 
collection  of  lymph  follicles  like  the  "  solitary  glands  "  (fig.  151),  "'•i^*^  = 

*  A.  Patch  of  Pejcr's  glands  fbor  timet  enljkrgad.  a.  Sorbce  of  tba  mneotia 
tnembruie  corered  with  nllL  b.  Pita  over  the  foUicln  irharo  tha  Yilli  us 
ai)Knt.  B.  Hignifteil  repreBentatioD  of  an  iajection  in  the  rabbit,  bj  Fray, 
at  (ho  Tcoels  ijUTTouDdiog  and  penetrating  the  folUclM  in  •  palch  of  Few 
(Kolliker): 
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which  are  round  or  oval  in  form,  an<l  are  covered  by  the  t 
membrane.  Around  each  follicle  is  a  ring  of  apertures  of  the 
crypts  before  described.  The  folliclea  hnve  the  aoma  coinpoeition 
BB  the  scattered  "  eohtary  glsnds." 

Fine  arterial  twiga  (fig.  150,  °)  ramify  on  the  follicles,  and  seod 
inwards  cspillnry  offsets  wliich  form  a  network  in  the  interior,  and 

Fig.  151.** 
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iverge  to  tlie  centre.     Lacteal  veescls  form  plexuses  oround  and 
beneath  the  follicle,  but  do  not  penetrate  the  wall. 

The  Glanil»  of  Bruiiner  (fig.  152,  b)  are  small  compoond  bodies, 
similar  to  the  buccal  and  labial  glands  of  the  mouth,  which  exist 
iu  the  duodenum.  For  a  few 
inches  near  the  pylorus  tliey  are 
moat  iminerouB,  and  there  they 
are  \i8ible  witliout  a  lens,  being 
nearly  as  large  as  hemp  seed. 
The  glands  conHist  of  lobules, 
^mcIi  app<  rtainmg  eiicretory  tubes 
and  each  ends  on  the  surface  of 
the  mneouH  membrane  by  a  duct 
(c),  whose  aperture  is  slightly 
larger  than  tlic  inotiths  of  the 
lontigiious  crypts  of  LieberkOhn , 
they  secrete  mucu" 

EpttMium  Tlie  epithelial  Im- 
ing  of  the  mueouK  membrane  of 
the  small  inteBtine  is  of  tlie 
columnar  or  c}hndncal  kmd  On 
tht  vilh  it  forms  a  distmct  cover- 
mg  of  elongated  pieces  It  sinks 
into  the  cr)  pta  of  Lieberkutin,  and 
s  of  Bnmiier,  und  gives  them  a  liiuiig. 


into  the  duels  of  the  glan 


*  1.  A  piece  of  mDcotu  membrnnc  cntargeil,  nith  its  villi  nod  tnbulea. 
Part  of  s  pBtcfa  ot  Pe;er'i  gland  is  also  reprcacnted  with  the  follicles  (a),  each 
having  a  Hug  of  tabes  at  the  circumference,  a.  A  "golitary  gland'' of  the 
amall  inteatine,  alao  enlarged,  coiered  bj  villi  (Boehm], 

t  Magnified  view  of  the  mncous  membnuie  of  the  ilaodcnmn  villi  the 
tnbulea  of  LieberkUhu,  and  a  gland  of  Uninner.  n.  Tubnln.  b.  Qland  of 
Bninner.  <-.  Ihict  of  the  gland,  d.  Submucous  layer  of  nmscvlar  fibres 
(EiiUikcr). 
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Dissection,  To  demonstrate  the  areolar  tissue  between  the  coats  How  to  see 
of  the  intestine,  a  piece  of  the  bowel  turned  inside  out  is  to  be  ^,JJ^^ 
inflated  forcibly  ;  and  to  ensure  the  success  of  the  attempt,  a  few 
cuts  may  be  previously  made  through  the  peritoneal  coat.  The 
air  enters  the  wall  of  the  intestine  where  the  peritoneal  covering  is 
injured,  and  spreads  through  the  whole  gut;  but  opposite  the 
solitary  glands,  and  tlie  patches  of  Peyer,  the  mucous  coat  is  more 
closely  connected  with  the  contiguous  structures,  and  the  subjacent 
portion  will  not  be  distended  with  the  air.  The  piece  of  the  in- 
testine may  be  examined  when  it  is  dry. 

Vessels  of  the  intestine.   The  branches  of  arteries  ramify  in  the  Artericw  of 
submucous  layer,  and  end  in  a  network  of  small  twigs  in  the  ^e^^ 
mucous  membrane,  which  supplies  the  folds,  the  villi,  and   the 
glands.    Opposite  Peyer's  patches  the  intestine  is  most  vascular ; 
and  the  vessels  form  circles  around  the  follicles,  before  supplying 
offsets  to  them.    The  veins  have  their  usual  resemblance  to  the  veins ; 
companion  arteries. 

The  absorbents  consist  of  a  superficial  set  (lymphatics)  in  the  absorbeuts. 
muscular  coat ;  and  of  a  deep  plexiform  set  (lacteals)  in  both  the 
mucous  and  submucous  layers.     The  two  sets  join,  and  all  end  in 
larger  trunks  in  the  mesentery. 

Nerves  of  the  small  intestine  come  from  the  upper  mesenteric  Nerves  form 
plexus,  and  entering  the  coats  by  tlie  side  of  the  arteries,  form  with  gan- 
plexuses  with  interspersed  ganglia.    One  such  plexus  is  contained  ^^ 
in  the  muscular  coat  between  the  longitudinal  and  drcular  fibres 
(Auerbach)  ;  and  another  is  placed  in  the  submucous  layer  (Meiss- 
ner)  :  they  join  fi-eely  by  brandies  through  the  intestinal  coats,  and 
reach  from  the  pyloinis  to  the  extremity  of  the  alimentary  tube. 

Structure  of  the  common  bile  duct.  The  bile  duct  consists  of  an  J^J?  *^t* 
external  or  strong  fibrous  layer,  and  of  an  internal  or  mucous  coat  dact ; 
which  is  lined  by  columnar  epithelium.    On  the  surface  of  the  epitlieiium 
inner  membrane  are  the  openings  of  numerous  branched  mucous  ""^^  gia"d«- 
glands,  which  arc  imbedded  in  the  fibrous  coat ;  some  of  them  are 
aggregated  together,  and  are  visible  with  a  lens. 


LABGE  INTESTINE. 

The  large  intestine  is  the  part  of  tlie  alimentary  canal  between  Extent  of 
tlie  termination  of  the  ileum  and  the  anus.    Its  division,  and  its*^«P»t*» 
attachment  by  peritoneum  to  the  abdominal  wall,  have  been  de- 
scribed (p.  470). 

In  length  this  portion  of  the  alimentary  canal  measures  about  five  length : 
or  six  feet,— one  fifth  of  the  length  of  tlie  intestinal  tube.    The 
diameter  of  the  colon  is  largest  at  the  commencement  of  the  c«ecum,  lAxt. 
and  gradually  decreases  as  far  as  the  rectum,  where  there  is  a  dilata- 
tion near  the  end. 

When  compared  with  the  small  intestine,  tlie  colon  is  distinguished  compsied 
by  the  following  characters : — It  is  of  greater  capacity,  being  in  ^?*£?!L*^ 
some  places  as  large  again,  and  is  more  fixed  in  its  position :  it  is 
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mora  axvt :  >l8o  free  from  convolution,  except  in  the  left  iliac  foMa,  vben  it 
forms  the  eigraoid  flexure.  Inatead  of  being  a  smooth  cylindrical 
notcoiifii;  tnbe,  the  colon  is  sacculated,  and  is  marked  by  three  longitudinal 
ncvniiUii  mQBcalar  bonds,  which  alternate  with  as  many  rows  of  dilatations ; 
irtthiwjuia,  ijjij  ^^  jijg  lower  end  of  the  large  intestiiie  (rectum),  the  flnrface  «• 
i^iniht     sraootL,    and  the  longitudinal  banda  disappear.    Attached  to  the 

. !        sorface,  eHpecinlly  along  the  transreree  colon,  nre  separate  pieces  of 

■gu.  pentoneum  contammg  fat, — the  appendices  epiploics. 

TiiitpisveH       Ditttetion.  For  the  purpose  of  examining  the  large  intestine  the 
inlMiiml*''    student  should   cut  ofE  and  blow  up  tlie  ciccnm,  witli  part  of  the 
ileum  entering  it ;  he  should  prepare  in  a  similar  way  a  piece   of 
the  transverse  colon,  and  a  piece  of  the  signioid  flexure  (about  four 
inches  of  each).    The  areolar  tissue  and  the  fat  are  to  be  removed 
with  care  from  each,  after  it  has  been  inflated. 
Dsiiiiitiimut     The  cxctiM,  or  the  head  of  the  colon  (6g.  153,  a,  caput  CRCnin 
°*^'''''">         coli)  is  the  rounded  end  of  the  large  intestine  which   projects,  in 
the  form  of  a  pouch,  below  the  jnnc- 
\tagtii  Mill  !*%'  1G3.*  tion  of  the  ileum  with  it.    It  mea- 

sures about  two  inches  and  a  half 
in  length,  and  though  grndually  nar- 
rowing inferiorly,  the  ctccnm  is  the 
widest  part  of  the  colon,— hence  the 
name  caput  coli.  At  its  inner  aide  it 
is  joined  by  tlie  small  Intestine  (h)  ; 
and  still  lower  tliero  is  a  small  worm- 
like  projection  (c) — tho  vermtform 
appendix. 

Appendix  vm-miformU  (fig.  153,  c). 
Tliis  little  convolnted  tube  is  sttacheil 
to    the    lower    and    hinder    part    of 
the  ciecuni,  of  which  it  was  o  con- 
tinuation in  tlie  embryo  at  one  period. 
From  three  to  six  inches  in  length, 
the  appendix  is  rather  larger  than  a 
goose-quill,  and  is  connected  to  the 
inner  side  of  the  cn'i'um  by  a.  fold  of 
peritoneum.      Its  hollow  has  nn  aper- 
ture of  communication  with  the  in- 
testine ((/).    In  structure  it  resembles 
tlic  rest  of  the  colon. 
Diittclion.  To  examine  the  interior 
of  the  CffiCum,  and  the  vaive  between  it  and  the  small  intestine, 
the   specimen  should  be   dried,  and  the   following  cuts  should  be 
made  ill  it  ;-^One  oval  piece  is  to  be  taken  from  the  ileum  near 
ita  termination  ;  another  from  the  rado  of  tho  cicciim,  opposite  the 
entrance  of  the  small  intestine. 

*  Interior  of  a  c>ecDm  dried  and  Uiil  open.  a.  CKcam.  h.  SuuJl  iaUstine. 
e.  Venaiform  appendix,  and  d,  ita  spertnre.  t.  lieo-colic  pleco  of  Ihe  ralre 
at  the  janction  of  the  udaII  intestine.  /.  HeoHiscal  piece  of  tbe  Tnlre.  g. 
Betiuaonlnm  of  the  taIts  on  each  side. 
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Ileo-ccieal  valve  (fig.  153).    This  valve  is  situate  at  tbe  entrance  situation  of 
of  the  ileum  into  tlie  caecum.    It  is  composed  of  two  pieces,  each  *^®  ^^**  * 
with  a  different  inclination,  which  project  into  the  interior  of  the  Jj^t^***^*^* 
cfficum,  and  bound  a  narrow,  nearly  transverse  aperture  of  com- 
munication between  the  two  differently-sized  portions  of  the  alimen- 
tary canal. 

The  upper  piece  of  the  valve,  ileocolic  (e),  projects  horizontally  One  ileo- 
into  tlie  large  intestine,  opposite  the  junction  of  the  ileum  with  the  ^^^ ' 
colon.  And  the  lower  piece,  iUo-cacal  (/),  which  is  the  larger  of  the  other 
the  two,  has  a  vertical  direction  between  the  ileum  and  the  cflecum.  u«>-»oal ; 
At  each  extremity  of  the  opening  the  pieces  of  the  valve  are  blended  ]J|®^"? 
together  ;  and  the  resulting  prominence  (g)  extends  transversely  the  ends, 
on  each  side  of  the  intestine,  forming  the  frcma  or  retinaeula  of  the  «nd  form 
valve. 

The   size  of   the  opening  is  altered  by  the  distension  of  the  Opening  in 
intestine  ;  for  when  the  retinaeula  of  the  valve  are  stretched  the  ^®  ^'^^^' 
margins  of  the  aperture  are  approximated,  and  may  be  made  to 
touch. 

Each  piece  of  the  valve  is  formed  by  circular  muscular  fibres  of  The  v»lw  a 
the  intestinal  tube,  covered  by  mucous  membrane  ;  as  if  the  ileum  {JJ^J^^air* 
was  thrust  obliquely  through  the  wall  of  the  ciecum,  after  being  of  the  gat 
deprived  of  its  peritoneal  coat  and  the  layer  of  longitudinal  fibres. 
This  construction   is  easily  seen  on  a  fresh  specimen  by  dividing 
the  peritoneum  and  the  longitudinal  fibres,  and  gently  drawing  out 
tlie  ileum  from  the  ciecum. 

The  opening  of  the  appendix  into  the  ccecum  (d)  is  placed  below  Appendix 
that  of  the  ileum.    Tlie  mucous  membrane  partly  closes  the  aperture,  ^^*"*** 
and  acts  as  a  valve. 

Folds  or  ridges  are  directed  transversely  in  the  interior  of  the  gut,  Ridges  in 

aivL  correspond  ^nth  depressions  on  the  outer  surface  :  these  folds     *  **^*"'* » 

result  from  the  doublinc:  of  the  wall  of  the  intestine,  and  the  largest  J<*^  ^ 
.  .  ^  »  o        formed, 

enclose  vessels. 

Structure  of  the  Colon.    Tlie  coats  of  the  laige  are  similar  to  Jonr  s^i 
those  of   the  small  intestine,  viz.,  serous,  muscular,  fibrous,  and  of  the  gut. 
mucous. 

Serous  coat.  The  peritoneum  does  not  clothe  the  large  intestine,  Seroua  coat 
throughout,  in  the  same  degree.    It  covers  the  front  of  the  caecum,  Setatw^"*^ 
and  the  front  and  sides  of  the  ascending  and  descending  colon  ;  but  tine, 
in  neither  does  it  reach  commonly  the  posterior  aspect  (p.  476). 
The  transverse  colon  is  incased  like  the  stomach,  and  has  intervals 
along  the  borders,  where  tlie  transverse  meso-colon  and  tlie  great 
omentum  are  attached. 

The  muscular  coat  is  formed  by  longitudinal  and  circular  fibres,  Two  layen 
as  in  the  small  intestine.  mxtlr 

The  longitudinal  fibres  may  be  traced  as  a  thin  layer  over  the  lonidtiidinal 
surface,  but  most  are  collected  into  three  longitudinal  bands,  about  in  tSree 
a  rjuarter  of  an  inch  in  width.    On  the  vermiform  appendix  the    .  .T'^^ 
fibres  form  a  uniform  layer ;  but  they  are  continued  thence  into  spraul  out 
the  bands  on  the  caecum  and  colon  :  on  the  rectum  they  are  dif-  JJ^^^JJunl'; 
fused  over  the  surface.    When  the  bands  are  divided  the  intestine 
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elongates, — the  Boccnli,  and  the  ridgea  in  the  interior  o£  the  gut, 
tlisappearing  at  the  some  lime. 
■nddrcnliT.      The  circular  fibres  ore  spread  over  the  whole   surftce,  but  are 
moat  marked  in  the  folds  projecting  into  the  inteetiDe.     In  the 
rectum  (to  be  aftcrworde  seen)  they  form  the  band  of  the  internal 
sphincter  muscle. 
Fltnnu  mat      TIio  fibrout  coal  resembles  that  of  the  small  intestine.     It  will  be 
u  in  null    gjpogej  \,y  remo\-i[ig  the  peritoneal  and  muscular  coverings. 
Uucontcat     ^''^  mucoui  coal,  which  may  be  examined  on  opening  the  intes- 
feid'"""    *"**'  *^  smooth,  and  of  a  pale  yellow  colour  ;  and  it  is  not  tbrowo 
into  special  folds,  except  in  the  rectum.     'Pie  surface  is  &ee  from 
and  villi.      villi ;  and  by  this  circumstance  the  mucous  membrane  of  the  large, 
can  be  diatinguiBbed  from  that  of  the  small  intestine.     This  differ- 
ence in  the  two  portionB  of  tlie  nlimentory  tube  is  well  marked  on 
the  ileo-cKcal  valve  ;  for  the  surface  looking  to  the  small  intestine 
is  studded  with  vilb,  whilst  the  surface,  continnous  with  the  mucooa 
lining  of  the  ctccum,  is  free  from  those  small  eminences. 
Uk'tliar  I        Microscopic  ai^iearanrtf.   In  a  piece  o£  fresh  intestine  the  micro- 
uuUiHut     scope  will  show  the  mucous  membrane  to  possess  small  tubes  or 
crypts,  and  some  larger  solitary  follicles  ;  with  on  epithelial  eover- 
ing  on  the  free  surface,  and  a  tliin  muscular  layer  (mvievtiari* 
mueota)  on  the  other,  whose  arrangement  is  similar  to  that  of  the 
small  intestine, 
^itoior  The  tabula  (fig.  154,  ")  occupy  the  whole  length  of   the  lai^ 

"^^  gut,  and  resemble  those  of  the  small  intestine,  but  are  more  nume- 

nuiMH.111      rous,  and  closer  together.  Tlieir  orifices  on  the  surface  are  circular('), 
■nil  longer  and  arc  more  unifonnly  diffused  tlinu 

"""  Pig-  154.'  the   apertures  of   the  'tubules  in   the 

small  gut.    A  vertical  section  of  the 
membrane  (')  will  show  the  tube^^ 
extend  vertically  from  the  surface  imo 
the  submucous  coat,  and  to  be  longer 
than  the  cr)-pts  of  I.ieberkGlm  in  the 
jejunum  and  ileum ;  they  measure  from 
-j^tli  to  -/gth  of  an  inch  in  length. 
The  so  called  toUlary  glawtt  (fig.  154,  *)  are  scattered  here  and 
there  dirough  the  large  inteetine:  but  they  are  in  grentest  number 
'    in  the  catcnm  and  vermiform  appendix.     They  are  wliitish  rounded 
bodies  from  ^'gth  to  ^tii  of  an  inch  in  diameter,  and  are  situate  in 
the  submucous  layer  amongst  the  tubules.   They  are  lymph  follicles 
with  a  structure  like  those  in  tlie  small  intestine. 
Hie  epithelium  is  of  the  columnar  kind,  and  enters  the  tubules. 
Vuteb.  The  distribution  of  the  vessels  in  the  wnll  of  the  large 
intestine  is  the  same  as  in  the  smaller  bowel. 

Nervet.  In  the  coats  of  the  large  intestine  the  ner\-e8  have  a 
plexiform  arrangement  like  that  in  the  small  gut. 

•  Bnkrgod  TiBw  of  a  "  Bolitarj  gland,"  and  of  the  tubules  of  tha  tnncoiu 
coat  (Boehm).  a.  QUmi  of  tbs  targe  intestine,  b.  Tubuloa  of  the  mncooi 
membrane.     1.  SDrtaca  openings.     2.  Side  Tiev  of  tbe  tabes.   3.  ^ti  for  the 
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The  absorbent  vessels  consist  of  two  sets  as  in  the  small  intestine ;  absorbents, 
after  leaving  the  gut  they  join  the  lymphatic  glands  along  the  side 
of  the  colon. 


THE  PANCBKAS. 

The  pancreas  (fig.  143,  e )  is  a  narrow  flattened  gland,  from  six  Form  ami 
to  eight  inches  in  length,  which  has  some  resemblance  to  a  dog's  ®°*^  * 
tongue.    It  is  larger  at  the  right  than  the  left  end  ;    and  it  is  di\islonfl. 
diWded  into  head,  tail,  and  body. 

The  head,  or  the  right  extremity,  occupies  the  concavity  of  the  Situation, 
duodenum ;  and  the  left  extremity,  or  the  taily  is  rounded,  and  touches  The  head 
the  spleen.  '^*^**'^» 

The  body  of  the  gland  is  narrowest  a  little  to  the  right  of  the  and  the 
vertebral  column,  and  is  thickest  at  the  upper  border  ;  it  measures  ^'^^' 
about  one  inch  and  a  half  in  breadth,  and  from  half  an  inch  to  an 
inch  in  tliickness.    The  connections  of  the  pancreas  with  surround- 
ing parts  are  described  at  p.  484. 

Dissection.  Let  the  pancreas  be  placed  on  the  anterior  surface,  Trace  out 
and  let  the  excretory  duct  be  traced  from  the  head  to  the  tail  by  ***®  ^^ 
cutting  away  the  substance  of  the  gland.    The  small  duct  will  be 
recognised  by  its  whiteness. 

Structure.   The  pancreas  consists  of  separate  lobules,  and  is  it  is  a 
provided  with  a  special  duct.    It  is  destitute  of  a  distinct  capsule  ;  gJlSJ^^iUi- 
but  it  is  surrounded  by  areolar  tissue,  which  projects  into  the  «at  a 
interior,  and  connects  togetlier  its  smaller  pieces.   The  fluid  secreted  capsule, 
by  it  assists  in  the  digestion  of  the  aUment. 

Tlie  lobules  are  soft  and  loose,  and  of  a  grayish  white  colour,  and  Texture  and 
are  united  into  larger  masses  by  areolar  tissue,  vessels,  and  ducts,     ^xl^, 
Eadlr  consists  ultimately,  as  in  the  parotid,  of  the  fine  branchings  uke  the 
of  the  excretory  duct,  which  end  in  closed  vesicular  extremities,  and  JJ^jJJJJJ 
are  surrounded  by  a  plexus  of  vessels.   In  the  vesicles  the  epithelium 
is  spheroidal. 

The  duct  of  the  pancreas  (fig.  148,  <7,  canal  of  Wirsung)  extends  The  duct  of 
Hie  entire  length  of  the  gland,  and  is  somewhat  nearer  the  lower    ^  ^ 
than  the  upper  border.    It  begins  in  the  tail  of  the  pancreas,  where  extent ; 
it  presents  a  bifurcated  extremity  ;  and  as  it  continues  onwards  to 
the  head,  it  receives  many  branches.    It  finally  ends  by  opening  branches : 
into  the  duodenum,  either  in  imion  with,  or  separate  from  the 
common  bile  duct  (p.  497).    Of  the  tributary  branches,  the  largest 
is  derived  from  the  head  of  the  pancreas. 

Tlie  duct  measures  from  -^th  to  ^^^th  of  an  inch  in  diameter  near  size  and 
the  duodenum.    It  is  formed  of  a  fibrous  and  a  mucous  coat :  the  ^^^* 
latter  is  lined  by  a  cylindrical  epithelium,  and  is  provided  with  and  glands, 
small  glands  in  the  duct  and  its  largest  branches. 

Vessels,  lymphatics,  and  nerves.  The  arteries  and  veins  have  been  Vessels  and 
described,  (p.  485)  ;  and  the  lymphatics  join  the  lumbar  glands.  '*'"^* 
The  nerves  are  furnished  by  the  solar  plexus. 
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TIic  spleen  is  a  vascular  spongy  organ  of  a  bluish  or  pmple 
colour,  sometimes  approaching  to  gray.  Its  texture  is  friable,  and 
easily  broken  under  pressure.    The  use  of  the  spleen  is  unknown. 

The  viscus  is  somewhat  elliptical  in  shape,  and  is  placed  verticaUy 
against  the  great  end  of  the  stomach.  Its  size  varies  much.  In 
the  adult  it  measures  commonly  about  five  inches  in  lengtii,  three 
or  four  inches  in  breadth,  and  one  inch  to  one  inch  and  a  half  in 
tliicknesH.  Its  weight  lies  between  four  and  ten  ounces,  and  is  rather 
less  in  the  female  than  the  male. 

At  die  outer  aspect  it  is  convex  towards  the  ribs.  The  inner 
surface  is  marked  by  a  longitudinal  ridge,  neai'er  the  posterior  than 
the  anterior  border,  into  wliicli  tlie  vessels  plunge  to  ramify  in  the 
interior.  Before  and  behmd  the  ridge,  the  surface  is  flattened  or 
somewhat  hollowed.  The  spot  where  the  vessels  enter  is  named 
the  hilum  of  the  spleen. 

The  anterior  border  is  thinner  tlian  the  posterior,  and  is  often 
notched.  Of  the  two  extremities,  the  lower  is  more  pointed  than  the 
upper. 

Small  masses  or  accessory  spleens  (splonculi),  varying  in  size  from 
a  bean  to  a  moderate-sized  plum,  are  foimd  occasionally,  near  the 
fissure  of  the  spleen,  in  the  gastro-splenic  omentum,  or  in  the  great 
omentum. 

STRUcruRE.  Knveloping  the  spleen  are  two  coverings,  a  seroos 
and  a  fibrous.  It  is  formed  by  a  network  of  fibrous  or  trabecular 
tissue,  wliich  contains  in  its  meshes  the  splenic  pulp,  with  the  Mal- 
pighian  corpuscles.  Tliroughout  the  mass  the  bloodvessels  and  the 
nerves  ramify.    No  duct  exists  in  connection  with  this  organ. 

The  serous  or  peritoneal  coat  incases  the  spleen,  covering*  the 
surface  except  at  the  hilum  and  the  posterior  border.  It  is  closely 
connected  to  the  subjacent  fibrous  coat. 

'  The  fibrous  coat  (tunica  propria)  gives  strength  to  the  spleen,  and 
forms  a  complete  case  for  it.  At  the  fissure  on  the  inner  surface 
this  investment  passes  into  the  interior  with  tlie  vessels,  to  which  it 
furnishes  sheaths  :  and  if  an  attempt  is  made  to  detach  this  coat, 
numerous  fibrous  processes  will  be  seen  to  be  connected  with  its 
inner  surface.  Its  colour  is  whitish ;  and  its  structure  is  made  up 
of  areolar  and  elastic  tissues. 

Dissection,  Tlie  spongy  or  trabecular  structure  will  best  appear, 
by  wasliing  and  squeezing  a  piece  of  fresh  bullock's  spleen  under 
water,  so  as  to  remove  the  inner  grumous-looking  material. 

The  trabecular  tissue  (fig.  155)  forms  a  network  through  the  whole 
interior  of  the  spleen,  similar  to  that  of  a  sponge,  which  is  joined  to 
the  external  casing,  and  forms  sheaths  around  the  vessels.  Its  pro* 
cesses  or  threads  are  white,  flattened  or  cylindrical,  and  average  from 
f^th  to  ^th  of  an  inch :  they  consist  of  fibrous  and  elastic  tiasuesv 
with  a  few  muscular  fibres.  The  interstices  communicate  freely  to- 
gether, and  contain  the  proper  substance  of  the  spleen,  and  the  vessels. 


Fig.  165.- 
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Microicopie  apptarancei.  The  cliaractera  of  the  spleen  Bul«tuice 
cannot  be  ascertained  without  the  aid  of  the  microscope. 

The  iplemcpttlp  is  a  soft  red-brown  mass  which  is  lodged  in  tlie  Spinio 
oreolEB  of  tlie  trabecular  structure.    Under  the- microscope  this  ^Ji^,  |,n. 
mBterial  la  seen  to  be  composed  of  a  fine  network  of  ramifying  ™ip«i- 
connective  tissue  corpuscles,  with  blood-cells  in  its  meahes. 

Tlie  MalpighUin  corputcUt  ore  small  rounded  whitish  bodies,  Hilolgliiii 
about  ^th  of  on  inch  in  diameter,  and  are  connected  with  the  outer  ™^  * 
coat  of  the  smallest  branches  of  the  arteries  ; 
tliey  project  into  the  pulp  of  the  apleen, 
and  are  Burroonded  by  it.  In  structure  tliej- 
are  like  the  lymph  follicles  of  the  intestine, 
consisting  of  reticular  tissue,  witli  Ij-mph 
corpuscles  in  its  meshes,  through  which 
blood-capillaries  pass. 

BloodreiteU.  The  larger  branchet  of  tlie 
gplealc  artery  are  eiirrounded  by  sheaths  of 
fibrous  tissue  in  the  trabecule ;  but  the 
smallest  braaclics  lenvc  the  slieatliing,  and 
break  up  into  tufts  of  capillaries,  which  are 
said  to  open  into  the  fine  meshes  of  the 
spleen  substance.  In  the  sinnlleHt  branches, 
with  which  the  Malpigliinn  corpuscles  arc 
united,tIieoutercoati8tliicfcenedby  Ij'mphoid 
tissue,  and  is  directly  continuous  with  tlioee 
bodies  in  structure. 

The  apUaic  vein  is  supposed  to  begin  in  the 
meshes  of  the  splenic  pulp  by  open  channels. 
From  the  union  of  these  radicles  arise  small  branches,  which  unite 
into  ^mks  larger  than  the  accompanying  arteries,  and  issue  by  the  Braneh». 
fissure   of   the   spleen  ;    in  their   course   they   receive    accessory 
branches,  some  joining  at  a  right  angle. 

Nerves  and  lijjiiphatica.  Tlie  li/mphatics  nrc  superficial  and  deep,  L]nni>IuUi'ii. 
and  enter  the  glands  in  the  gastro -splenic  omentum.     In  the  spleen 
they  begin  in  the  corpuscles  of  Malpighi,  and  in  the  outer  coat  of  x«r««. 
the  smallest  arteries  \  they  ore  conveyed  to  the  hilum  of  the  spleen 
OQ  the  vessels.    Tlie  nervei  come  from  the  solar  plexus,  and  sur- 
round the  artery  and  its  Iimnches. 


Tlie  liver  secretes  the  bile,  and  is  the  largest  gland  in  the  body.  J^^wnrtiio 
Its  duet  opens  into  the  duodenum  with  that  of  the  pancreas. 

Diuectioii  (fig.   15G).   Preparatory  to  examining  the  liver,  the  Oma 
vessels  at  the  under  surface  should  be  dissected  out.    This  proceed-  ^^  "" 
ing  will  be  facilitated  by  distending  the  vena  cava  and  vena  portsa  initte* ; 
with  tow  or  cotton  wool,  and  the  gall-bladder  with  air  through  its 
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duct.    The  several  vessels  and  the  ducts  are  then  to  be  defined,  and 

the  gall-bladder  to  be  cleaned. 

follow  left        On  following  outwards  the  left  branch  of  the  vena  portce  to  the 

venaportae.   longitudmal  or  antero-posterior  fissure,  it  vn\l  be  found  united 

anteriorly  vnth  the   round  ligament  (c)  or  the  remains  of  the 

umbilical  vein,  and  posteriorly  with  tlie  thin  fibrous  remnant  of  the 

ductus  venosus  (</). 

Colour  and        The  liver  is  of  a  red-brown  colour  and  firm  consistence ;  and 

*  weighs  commonly  in  the  adult  from  tlu-ee  to  four  pounds  (fifty  to 

weight ;        sixty  ounccs).     Trans^'ersely  the  gland  measures  from  ten  to  twelve 

meftDurc-       inches  ;  from  front  to  back  between  six  and  seven  inches  :  and  in 

luentif.         thickness,  at  the  right  end,  about  tliree  inches,  but  this  last  measure- 

ment  varies  with  the  spot  examined. 
Form  and         jn  shape  the  liver  is  somewhat  square.    It  has  many  named 
parts,  viz.,  two  surfaces,  two  borders,  and  two  extremities  :  and  the 
under  surface  is  further  marked  by  lobes  and  fossse,  and  by  fissures 
which  contain  vessels. 

The  connections  and  the  ligaments  of  the  liver  are  described  at 
p.  471  and  p.  47G. 
upper  Surfaces.  On  the  upper  aspect  the  liver  is  convex :  extending 

amooth  •  fiom  front  to  back  is  the  suspensory  ligament,  which  divides  the 
upper  surface  into  two  uneciual  parts,  of  which  the  right  is  the 
"^Lj  larger.  The  under  surface  is  rendered  irregular  by  lobes,  fissures, 
irregular.  and  fossro  :  in  contact  with  it  is  the  gall-bladder  ;  and  a  longi- 
tudinal sulcus  divides  it  into  a  right  and  a  left  lobe. 
Anterior  Borders,  Tlie  anterior  border  is  thin,  and  is  marked  by  two  notches  : 

andnotched,  one  is  opposite  the  longitudinal  sulcus  on  the  under  surface  before 
posterior      alluded  to,  and  the  other  is  over  the  large  end  of  the  gall-bladder. 
thicker,        rpj^g  posterior  border  is  much  thicker  at  the  right  than  at  the  left 
notch^.       ^^^  »  ^^^  where  it  is  thickened  it  touches  the  right  kidney  aad  the 
diaphragm.     Opposite  the  vertebral  column  is  a  hollow  in  this 
border  ;  and  the  vena  cava  is  partly  imbedded  in  it  on  the  right  of 
the  spine. 
Extremities.      Extremities.  The  right  extremity  is  tldck  and  rounded ;  and  the 

left  is  thin  and  flattened. 
Lobes  on  Lohes.  On  the  under  surface  the  liver  is  divided  primarily  into 

aurface  arc    two  lobes,  a  right  and  a  left,  by  the  antero-posterior  or  longitudinal 
live,  viz. :      figgure  ;  and  occupying  the  right  lobe  are  three  others,  viz.  the 

square,  the  Spigelian,  and  the  caudate  lobe, 
left,  The  left  lobe,  B,  is  smaller  and  thinner  than  the  right,  and  there 

is  a  slight  depression  inferiorly  where  it  touches  the  stomach, 
right ;  Tlie  right  lobe,  a,  f onus  the  greater  part  of  the  liver,  and  is 

S'id^n  to  **^P^*^^^  from  the  left  by  the  longitudinal  fissure  on  the  one 
{ispect,  and  by  the  suspensory  ligament  on  the  other.     To  it  the 
gall-bladder  is  attached  below  ;  and  the  following  lobes  are  pro- 
jections on  its  under  surface  : — 
wiuare,  The  Square  lobe,  c,  (lobulus  quadratus),  is  situate  between  the 

gall-bladder  and  the  longitudinal  fissure.  It  reaches  anteriorly  to 
the  margin  of  the  liver,  and  posteriorly  to  the  fissure  (transverse) 
by  which  the  vessels  enter  the  interior  of  the  viscus. 
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Tlic  8[)igelien  lobe,  D,  lies  behind  the  trnngveree  fisBure,  and  spigFiian, 
funna  a  roundish  projection  on  the  surface.    On  its  left  side  is  the 
longitudinal  fissure  ;  and  on  its  right,  the  vena  cava  inferior. 

The  caudate  lobe,  k,  ia  b.  .slight,  elongated  eminence,  which  is  bihi  nndati 
directed  £rom  the  Spigelian  lobe  behind  the  transverae  fissure,  bo  '"'*■ 
as   to  form  the  posterior  boundary  of  that  sulcus.    Where  the 
fissure  terminates  this  projection  subsideH  in  the  right  lobe. 

Fissures.    Kitending  horizontally  half  across  the  right   part  of  Tlif» 
the  Uver  between  the  Spigelian  and  caudate  lobes  od  the  one  hand,      ""*•'' 
and  ttie  square  lobe  on  the  other,  is  the  trannvfrM  or  portal  fissure. 

Fig.  158." 


It  is  Htuatc  nearer  tlie  posterior  than  the  anterior  border,  and  con-  porbiior 
tains  the  vessels,  nerves,  ducts,  and  lymphatics  of  tlie  liver.  At'"""''" 
tlie  left  end  it  ia  united  at  a  right  angle  with  the  longitudinal 

The  longitudinal  fissure,  V,  extends  from  the  front  to  the  back  of  InngflmU 
the  liver,  between  the  right  and  left  lobes.  In  it  anterior  to  the"^' 
transverse  fissure  lies  the  remnant  of  the  umbilical  vein  (c),  which 
is  called  round  ligament,  and  is  oftentimes  arched  over  by  a  piece 
of  the  hepatic  substance  (pons  hepatis).  In  it  behind  that  fissure  is 
contained  a  small  obliterated  cord  (if),  the  remains  of  the  vessel 
named  ductus  venosua  in  the  fetus. 

The  groove  for  the  vena  cava  is  placed  on  the  right  side  of  the  one  for  ti 
Spigelian  lobe,  and  is  frequently  bridged  over  by  the  liver.    If  the  »*'°*™'' 
cava  (a)  be  opened,  two  large  and  some  smaller  hepatic  Veins  will  be 
observed  entering  it. 

Foua.  On  the  under  surface  of  the  right  lobe  are  three -deprcs-  poan' 

beneath. 
*  Coder  aorfaca  of  tlie  liver.  A.  Sight,  anil  B,  lett  labe.  c.  Quadiata 
lobe.  D.  Spigeli&n,  and  b,  caadato  lobe.  7.  LoogitDdinal  Guure.  a.  Ihll- 
bladder.  a.  V«tia  cav^  h.  Vena  porta,  r.  Eoimd  lipmsnt.  d.  Obliterated 
doctua  TenoBus.  c.  ConnnoD  bepatic  duct.  /.  Cjitic  duct.  g.  Common  bile 
dacL     h.  Hepatic  artery. 
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Bious : — one  for  the  gall-bladder  to  the  right  of  the  square  lobe ; 
another  for  the  colon,  near  the  anterior  edge  ;  and  a  third  for  the 
kidney  near  the  posterior  border. 

Vessels  of  the  transverse  fissure.  Tlic  vessels  in  the  transvene 
fissure,  viz.  vena  portie,  hepatic  artery  and  duct,  have  the  following 
position  : — the  duct  is  anterior,  tlie  portal  vein  posterior,  and  the 
artery  between  the  other  two. 

Tlie  Jiepatic  duct  (fig.  166,  c)  is  formed  by  two  branches — one 
from  the  right,  and  one  from  the  left  lobe,  which  soon  blend  in  a 
conmion  tube.  After  a  distance  of  one  inch  and  a  half  it  is  joined 
by  the  duct  of  the  gall-bladder  (/) ;  and  the  union  of  tlie  two  gives 
rise  to  the' common  bile  duct  (g). 

The  hepatic  artery  (Ji)  is  divided  into  two  for  the  cliief  lobes,  and 
its  branches  are  surrounded  by  nen'es  and  lymphatics. 

Tlie  vena  porta:  (h)  branches,  like  the  artery,  into  two  trunks  for 
the  right  and  left  lobes,  and  gives  an  offset  to  the  Spigelian  lobe ; 
its  left  branch  is  the  longest. 

Fetal  condition  of  tlie  umbilical  vein.  Before  birth  the  pervious 
umbilical  vein  occupies  the  longitiidinal  fissure,  and  opens  pos- 
teriorly into  the  vena  cava  ;  the  portion  of  the  vessel  behind  the 
transverse  fissure  receives  tlie  name  ductus  venosus.  Branches  are 
supplied  from  it  to  both  lobes  of  the  liver  ;  and  a  large  one, 
directed  to  the  right  lobe,  is  continuous  with  the  left  piece  of  the 
vena  porta?.  Purified  or  placental  blood  circulates  through  the 
vessel  at  that  period. 

Adult  state.  After  birth  the  part  of  the  umbilical  vein  in  front  of 
the  transverse  fissure  is  closed,  and  becomes  eventually  the  roimd 
ligament  (fig.  156,  c).  The  ductus  venosus  is  also  obliterated,  only 
a  thin  cord  (r/)  remaining  in  its  place.  Whilst  the  lateral  branches, 
which  are  in  the  same  line  as,  and  continuous  with  the  left  branch 
of  the  vena  portre,  remain  open,  and  subsequently  form  the  left 
division  of  the  vena  porta?.  Occasionally  the  ductus  venosus  is 
found  more  or  less  per\'ious. 

Structure  of  the  Liver.  The  substance  of  the  liver  consists  of 
small  bodies  called  lobules  or  acini ;  togetlier  with  vessels  which  are 
concerned  both  in  the  production  of  the  secretion,  and  in  the  nutri- 
tion of  the  organ.  The  whole  is  surrounded  by  a  fibrous  and  a 
serous  coat. 

Serous  coat.  The  peritoneum  invests  the  liver  almost  completely, 
and  adheres  closely  to  the  subjacent  coat.  At  certain  spots  intervids 
exist  between  the  two,  viz.  in  tlie  fissures  occupied  by  vessels,  along 
the  h'ne  of  attachment  of  the  ligaments,  and  at  the  surface  touching 
the  gall-bladder. 

Tlie  fibrous  covering  is  very  thin,  but  it  is  rather  stronger  where 
the  peritoneum  is  not  in  contact  with  it.  It  invests  the  liver,  and 
is  continuous  at  the  transverse  fissure  with  the  fibrous  sheatli 
(capsule  of  Glisson)  surrounding  the  vessels  in  the  interior.  When 
the  membrane  is  torn  from  the  surface,  it  will  be  found  comiected 
with  fine  shreds  entering  into  the  liver. 

Size  and  form  of  the  lobules.   Tlie  lobules  (fig.  159,  I)  constitute 
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tlie  proper  secreting  aubetnnce,  and  can  be  seen  either  oa  the 
exterior  of  the  liver,  on  a  cut  surface,  or  by  means  of  n  rent  in 
the  mass.    Aa  thus  obBerved,  these  bodies  are  about  the  HiEe  of  a  ii»  ud 
pin's  bead,  and  measure  from  -j^th  to  ^^th  of  an  inch  in  diameter,  *i'P«*™'" 
Closely  massed  together  they  possess  a  dark  central  point ;  and  lonn. 
there  are  indications  of  lines  of  separation  between  them,  tboagh 
they  communicate  by  reesels.    By  means  at  transverse  and  ver- 
tical sections  of  the  lobules,  their  form  will  appear  flattened  on 
the  exterior,  but  many  sided  in  the  interior  of  the  liver.    They 
are  clustered  around  the  smallest  divinons  of  the  hepatic  rein,  to  PniUon  ta 
which  each  is  connected  by  a  small  twig  issuing  from  the  centre,  "'"*" 
something  like  the  union  of  the  stalk  with  the  body  of  a  small 

To  study  the  minute  structure  of  the  lobules,  a  microscope  will 
be  necessary  ;  and  the  difEerent  vessels  of  the  liver  should  be 
minutely  injected. 

Oamlititenla  of  llie  hbulet.  Each  lobule  is  composed  of  nunute  Ainbolei* 
hepatic  cells,  wlucli  are  arranged  wcb-liko  amongst  the  ducts  and  *|^|I^'"^' 
vessels  ;  and  it  is  provided  with 
a  capillary  network  of  vessels,  "S-  167. 

and  with  a  pleiusof  the  bile  duct. 

CeU»  of  tin  lobala.  The  liepatic 
or  biliary  cells  (fig.  167,  a)  form 
the  chief  part  of  the  lobule  ; 
they  are  irregular  in  form,  being 
rounded  or  many  sided,  and  pos- 
sess a  bright  nucleus,  or  even 
more  than  one.  In  size  thej' 
vary  from  ybW*''  *"  s^sth  of 
an  inch.  They  ore  of  a  yellow- 
ish colour,  and  enclose  granular 
particles,  together  with  fat  and 
yellow  colouring  matter.  These 
ODcleated  cells  adhere  together 
by  their  surfaces  so  as  to  form 
rows  radiating  from  the  centre, 
with  spaces  (b)  between  them  for  the  bloodvessels  and  ducts. 
The  cells  are  concerned  in  the  secretion  of  the  bile. 

Ve*»el$  of  the  lobule  (fig.  158,  b).  Tlie  smallest  branches  of  the  JJ;^™ 
fienapoTUe,  after  uniting  in  a  rircle  around  the  lobule,  where  they  parte, 
arc  named  inlerlobular  (a),  enter  its  substance,  and  form  therein  a 
network  of  capillaries  (c)  near  tlie  circumference, 

A  small  branch  of  the  hepatic  rein  (d)  occupies  the  centre  of  the  •"P«Uo 
lobule  ;  its  radicles  communicate  with  tlie  portal  network,  and  it 
issues  from  the  base  of  the  lobule  as  the  inlralobiitar  vein. 

The  nvfic/M  of  the  bile  duct  (fig.  158,  A)  begin  within  tlie  lobule  and  bua 
in   a  fine    intralobular   plexus  of   ducts  (j)   between   the   hepatic  *"**' 
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cells  (Chrmnszczewsky);  tliey  leave  thelobale  at  the  circtunfereRce, 
and  ore  joined  together  outside  it  in  the  Brntlleat  interlobiiUr 
branches  (/). 

From  the  rnnuiKement  of  the  vessela,  it  appeara  that  the  portal 
vein  conducts  the  blood  from  which  hile  is  secreted  ■  that  the  hepatic 
vein  cflrriea  awB}r  the  snperfiaoiia  blood  ;  and  that  the  secreted  bile 
is  received  by  tlie  piezua  of  the  biliary  dnct. 

Vebselh  or  THE  LivKR.  Two  sets  of  bloodvessels  ramify  in  the 

liver: — One  ent*™  the  transverse  fissure,  and  is  directed  transversely 

in  spaces  (portal  canals)  where  it  is  enveloped  by  areolar  tissne. 

The  other  set  (hepalic 

•'■S'^^"  veins)   run   from  the 

anterior  to  the  poete- 

rior  border  of  the  liver 

without  a  like  sheath. 

The    ranufications  of 

these  different  vessels 

are  to  be  followed  in 

the  liver. 

The  raptuU  of  GUt- 
«on  is  a  layer  of  areolar 
tissue,  wliich  envelops 
the  vessels  and  the 
duels  in  the  transverse 
fissure.  In  this  sheath 
the  vessels  ramify,  and 
in  it  are  minutely 
divided  before  their 
termination  in  the  lo- 
linlcB.  If  a  transvers* 
section  is  made  of  a 
portal   canal,  the  vcs- 

wliat    into    the    loose 
surrounding  tissue. 

The  rena  porta  rami- 
fies in  the  liver  like  an 
artery ;  and  the  blooil 
circulates  through  it  in 
the  same  manner,  viz.,  from  tnink  to  brnnclies.  After  entering  the 
tmnsversc  fissure  the  vein  divides  into  large  branches  ;  these  lie  in 
the  portal  canals  or  spaces,  with  offsets  of  the  hepatic  arter}',  the 
hepatic  duct,  and   tlie   nen-es   and   lymphatics  (fig.  159,  v).     Tlic 

*  A.  Two  lobutea  of  the  liver  showing  tlie  pleiun  oE  ilucts  in  the  interior, 
near  tbe  drcnaiferelioe  (Kienmn) ;  Ttoent  inqniries  dcmonFrtralc  the  eiinteiica 
of  li  plenu  tliroaghaut  the  lobule,  g.  IntrmlobulBr  plexuH.  /.  Interlobular 
ducts,     t.  Small  branches  of  Che  bepatii:  docs, 

B.  Lobnlea  of  an  injected  lirer  to  show  the  artnngenicnt  of  the  ireins.      a. 
Rmalleit  boDche*  of  the  yena  portSB  ending  in  the  interlobular  veinn,  6.  (. 
Flexns  of  portnl  reina  n-ilhin  the  lobnle.     d.  Intra-lobular  ci 
the  hepatic  vein  joining  the  plexni  of  the  portal  vein. 
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diTidon  is  repeated  again  and  again  until  the  lost  brancheB  of  the  >od  Bappuca 
vein  (ialerlobuiar,  &g.  158,  6)  penetrate  between  the  lobnles  ;  there    '*'       ' 
they  unite,  and  end  in  the  interior  as  before  explaioed. 

Li  the  portal  canals  the  offsets  of  the  vena  porta  are  joined  hj  "^^ 
small  vaginal  and  warface  vtint,  which  convey  blood  from  branches  tmocbtt. 
of  tlie  hepatic  artery. 

The  hepatic  artery  (tig.  159,  e),  whilst  surrounded  by  tlie  capsnle,  Hepitio 
fumishee  vaginal  branches,  which  ramify  in  the  shtatli,  giving  it  a  '^^he* 
red  appearance  in  a  well-injected  liver  ;  and  supply  twigs  to  the"""*»^' 
coats  of   ^e    vena   porta)   and  Swmrlfc- 

biliary  duclB,  and  bi  the  areolar  Pigi  IG9.* 

tissue:  from  the  vaginal  branches 
a  few  offaets  (capsular)  are  given 
to  the  cost  of  the  liver.  Finally 
the  artery  ends  in  fine  interlo- 
bular branches,  from  which  off- 
seta  enter  tlie  lobule,  and  convey 
blood  into  the  network  between 
the  braneliea  of  the  vena  portto 
and  hepatic  vein  (Chrzonszczew- 
.ky). 

The  liepatie  rein  (venie  cava) 
hepaticie)  liegins  by  a  plexus  in 
the  interior  of  each  lobule  (lig. 
156,  il),  and  its  smallest  radicle 
issues  from  the  bnsc  of  the 
lobule  as  the  intralobular  vein  ; 

these  are  received  into  the  lublobalar  branches,  which  anastomose 
together,  and  unite  into  larger  vessels.  Finally,  uniting  with 
neighbouring  branches  to  produce  larger  trunks,  the  hepatic  veins 
are  directed  from  before  backwards  to  the  vena  cava  inferior,  into 
which  they  open  by  largo  orifices.  The  venre  cavaj  hepaticoj  may 
be  said  to  be  without  a  sheath,  except  in  the  larger  trunks:  so 
that  when  they  are  cut  across  the  ends  remain  patent,  in  conse- 
quence of  their  close  connection  with  the  liver  structure. 

Hepatic  duct  (fig.  158,  «).  The  duct  commences  in  the  biliary 
plexus  within  the  lobules.  On  leaving  the  lobules  the  radicles 
communicate  by  the  interlobular  brandies  (/)  ;  and  tU^  smaller 
ducts  soon  unite  into  larger  vaginal  branches  (d),  which  lie  in  tho 
portal  canals  with  the  other  vessela.  Lastly,  the  ducts  are  collected 
into  n  right  and  a  left  trunk  (fig,  156,  «),  and  leave  the  hver  at  tho 
"     .re.t 


*  VeasetE  in  a  portal  canal,  ajid  tbe  lobuleg  of  the  li'er  (Kieittsa],  I. 
Lobules  of  the  lirer.  p.  Broach  of  the  vena  portie,  with  a,  a,  vaginal  branches 
which  supply  inteilobalar  olTBeta.  c.  Hepatic  arUry.  c^.  Hepatic  duct. 
i,  i.  OpeningB  of  the  iutertobular  biancbes  of  the  portal  TSin. 

+  Aberrant  ducla  eiist  between  tho  pieces  of  tho  peritoaenm  in  the  left 
laleral  ligament  of  the  liver,  and  ia  the  pons  bridging  over  tho  vena  portaj 
and  vena  cava  ;  they  anntomcao  together,  aod  are  accompanied  b;  branches 
of  the  veaseLg  of  the  liver,  vii.,  veaaporlc,  hepatic  arterjr,  and  hepaUc  vein. 
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Structure,  Tlie  moderately-sized  hepatic  ducts  consist  of  a 
fibrous  coat,  lined  by  a  mucous  layer  with  cylindrical  epithe- 
lium ;  and  penetrating  the  wall  is  a  longitudinal  row  of  openings, 
on  each  side,  leading  iuto  sacs,  and  into  branched  tubes  which 
sometimes  communicate.  In  the  line  interlobular  ducts  the  coat 
is  formed  by  a  homogeneous  structure,  with  columnar  epithelium 
(Henle). 

Lymphatics  of  the  liver  are  superficial  and  deep.  Tlie  superficial 
of  the  upper  surface  join  the  lymphatics  in  the  thorax  by  piercing 

Superficial,  the  diaphragm,  and  end  for  the  most  part  in  the  sternal  glands ; 
those  on  the  under  surface  enter  chieily  the  glands  by  the  side  of 
the  abdominal  aorta,  a  few  uniting  with  the  deep  l^nnphatics,  and 
the  coronary  of  the  stomach. 

deep.  Tlie  deep  lymphatics  accompany  the  vessels  tlux>ugh  the  liver, 

and  communicate  with  one  of  the  large  contributing  tnmks  of  the 
thoracic  duct. 

Xencs,  Nerves  come  from  the  sympathetic  and  the  pneiimo-gastric,  and 

source,         ramify  with  the  vessels  ;  but  tlieir  mode  of  ending  is  not  ascertained. 
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THE  CJALL-BLADDKR. 

The  gall-bladder  (fig.  156)  is  the  receptacle  of  the  bile.  It  is 
situate  in  a  depression  on  the  under  surface  of  the  right  lobe  of  tlie 
liver,  and  to  the  right  of  the  square  lobe.  It  is  pear-shaped,  and 
its  larger  end  (^fundus)  is  directed  forwards  beyond  the  margin  of 
the  liver  ;  whilst  the  smaller  end  (neck)  is  turned  in  the  opposite 
direction,  and  bends  downwards  to  terminate  in  the  cystic  duct  by 
a  zigzag  part  (fig.  160). 

In  length  the  gall-bladder  measures  three  or  four  inches,  and  in 
breadth  ratlier  more  than  an  inch  at  the  widest  part.  It  holds  rather 
more  than  an  ounce. 

By  one  surface  it  is  in  contact  with  the  liver,  and  on  the  opposite 
it  is  covered  by  peritoneum.  Tlie  larger  end  touches  the  abdominal 
wall  opposite  the  tip  of  the  cartilage  of  the  tenth  rib,  where  it  is 
contiguous  to  the  transverse  colon  ;  and  the  small  end  is  in  contact 
with  the  duodenum. 

Structure,  The  gall-bladder  possesses  a  peritoneal,  a  fibrous  and 
muscular,  and  a  nmcous  coat. 

Tlie  serous  coat  is  stretched  over  the  under  or  free  surface  of  the 
gall-bladder,  and  surrounds  the  large  end. 

The  fibrous  coat  is  strong,  and  fonns  the  framework  of  the  sac  ; 
inteniiixed  with  it  are  some  involuntary  muscular  fibres^  the  chief 
being  longitudinal,  but  others  circular. 

The  mucous  coat  is  marked  internally  by  numerous  ridges  and 
intervening  depressions,  which  give  an  areolar  or  honeycomb 
appearance  to  the  surface.  On  laying  open  the  gall-bladder  this 
condition  will  be  seen,  with  the  aid  of  a  lens,  to  be  most  developed 
about  the  centre  of  the  sac,  and  to  diminish  towards  each  extremity. 
In  the  bottom  of  the  larger  pits  are  depressions  leading  to  recesses. 


STRUCTURE   OP   GALL-BLADDEE, 


covered  by  a  columnar  "if" » 

epittieUam : 

;.  160)  its  coats  ivqiectiQiu 
Fig.  IBO.* 


Tlic  surface  of  the  mucous  inenibrane  i. 
«pit]ieUuin. 

Where  the  gall-bladder  ends  in  the  ejatic  dact 
project  into  the  interior,  and  give  riae  to  ridges 
resembluig  tliose  in  the   sacculated   large  in- 

The  eyttie  duct  (b)  joins  the  hepatic  duct 
at  an  acute  angle,  to  form  the  ductua  coin- 
oinuiB  choledochus.  It  is  about  on  inch  and  a 
half  long,  and  is  distended  and  somewhat 
sacculated  near  the  gall-bladder. 

Htruclure.  Tlie  coats  of  tlie  duct  are  formed 
like  those  of  the  sac  from  which  it  leads,  but 
tlie  muscular  fibres  are  very  few.  The  mucous 
lining  is  provided  with  glands,  as  in  the  hepatic 
and  common  bile  ducts  (p.  514). 

On  opening  the  duct  the  mucous  membrane 
may  be  observed  to  form  about  twelve  semi- 
lunar projections  (fig.  160,  c),  wliich  arc  ar- 
ranged obliquely  around  the  tube,  and  increase 
in  size  towards  the  gall-bladder.  Tliis  stnic- 
ture  ix  l>€st  seen  on  a  gall-bladder  which  has 
been  inflated  and  dried  ;  as  ui  this  state  the 
parts  of  tiio  duct  between  the  ridges  ate  most 
stretched. 

Blomlvteiels  anil  Mrvet.  Tlie  vessels  of  the 
^all-bladder  are  nauieil  ci/itic.  The  artery  is 
9.   branch  of  the  beiiatic  ;   and  the  cystic  vein 

opens  into  the  vena  portni  near  tlie  liver.     The  nercts  are  derived  nt 
from   the  hepatic   pleins,  ond   entwine   around  the  vessels.     The 
/i/mpliaike  follow  the  cystic  duct,  and  join  the  deep  lymphatics  on  ij- 
the  spinal  column. 


THE  KllWBY  ASl)  THE  VnETER. 

The  kidney  has  a  chnraeteristic  form  : — flattened  on  the  aides,  it  C 
is  larger  at  the  upper  than  the  lower  extremity,  and  is  hollowed  out  to 
at  one  part  of  its  circumference.  For  the  purpose  of  distinguishing  j, 
between  the  right  and  left  kidneys,  let  the  excavated  margin  be  §} 
tnmed  to  the  spinal  column,  with  the  ureter  or  the  excretory  tube 
behind  the  other  vessels  ;  and  let  that  end  of  the  visciis  be  directed 
downwards,  toward*)  which  tlie  ureter  is  naturally  inclined. 

With  the  special  form  above  mentioned,  the  kidney  is  of  a  deep  O 
red  colour,  with  an  even  surface.    Its  average  length  is  about  four  ai 
inches  ;  its  breadth  two  ;  and  itit  thickness  about  one  inch  ;  but  the 
left  is  commonly  longer  and  more  slender  than  the  right  kidney. 

*  Gall  bladder  and  its  iaet.     a.  Qall  bladder,     i.  Bile  duct  saecalated. 
t.    Kidges  in   the   interior,    d.  Conuaon   bile  dnct.    e.  Comman   hepatic 
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1  half  in  the  male,  and 


BIdul 


Its  hbqbI  weight  is  about  five  oun 
rather  lesa  in  t!io  female. 

Tbe  upper  extremity  of  the  kidney  is  ronndcd,  is  thicker  than  the 
lower,  anil  is  snniiounted  hy  the  suprarenal  body.  The  lower  end 
is  flat,  and  more  pKiinted.  The  position  with  respect  to  the  spina] 
column  liOB  been  before  detailed  (p.  472), 

On  the  anterior  surface  the  viscus  is  rounded,  but  on  the  Opposite 
surface  it  is  );enerallj  flattened. 

The  outer  border  is  convei  ;  but  the  inner  is  excavated,  and  is 
marked  by  b  longitudinal  fissure, — hHurn,  In  the  flssure  the  vessek 
are  thus  placed  with  respect  to  one  another  ; — Tlie  divisions  of  the 
renal  vein  are  in  front,  the  ureter  is  behind,  and  the  branches  of  the 
artery  lie  between  the  two.  On  the  vessels  the  nerves  and  lymphatics 
ramify  ;  and  areolar  tissue  and  fat  surround  the  whole.  Opposite 
the  fissure  is  a  hollow  in  the  interior  of  the  kidney,  named  thms,  in 
which  the  vessels  and  tiic  duct  ore  contained  before  they  pierce  tbe 
renal  substance. 

Ditatelion.  To  see  tlie  interior  it  will  be  necessary  to  CTit  throngh 
the  kidney  from  tlie  inner  to  the  outer  border  ;  and  to  remove  U» 
loose  tissue  from  the  vessels,  and  from  the  division  of  the  excretory 
ducL  The  hollow  or  sinus  containing  the  bloodvessels  now  comes 
completely  into  view. 

Tlie  inlfrior  n/  the  kidnty  (fig.  161)  appears  on  a  section  to  consist 
of  two  different  materials,  vin.,  of  an  external  granular  or  cortical 
portion ;  and  of  internal,  darker 
coloured,  pyramidal  masses,  whicb 
converge  towanls  the  centre.  But 
these  dissimilar- looking  parts  are 
constructed  of  urine  tul)es,  thoogli 
with  a  different  arrangement. 

The  pgramidal  nuuiet  (i/  pyra- 
mids of  Malpighi),  are  twelve  m 
eighteen  in  number,  and  converge 
tu  the  sums  of  the  kidney.  The 
npe^  of  each  mass,  which  is  free 
from  cortical  covering,  is  directed 
to  the  emus,  and  ends  in  a  smooth, 
rounded  part,  named  mamilla  or 
jiajnlla  (c).  In  it  aretlic  openings 
of  tlic  urine  tubes,  which  are  about 
twenty  in  number,  some  being 
situate  in  n  central  depression  and 
the  others  on  the  surface  ;  and  it 
is  surroundei!  by  one  of  the  thvi- 
aions  (calys)  of  the  excretory  tube.  Occasionally  two  of  the 
mowes  are  united  in  one  papillarj-  termination.    Tlie  base  is  em- 

*  Section  througli  n  piece  of  tbe  kidney,  showiog  tho  medullary  and  coHJol 
portions,  and  the  beginning  o[  the  urot«r.  it.  Ureter.  6.  Pelvis  of  the 
ureter,  e.  Calyi  of  the  excretory  tube,  d,  Pjramidal  portions;  «.  Cottic»l 
portion  of  tbe  kidney  (Henlc}. 
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bedded  in  the  cortical  substance,  and  is  resolved  into  bundles  of 
tubes  which  are  prolonged  into  the  cortical  covering. 

Each  pyramidal  mass  is  constructed  of  uiiniferal  tubes  (tubes  of  Composi* 
Bellini)  which  open  below  at  the  apex  of  the  papilla  (fig.  162,  a)  ;  ^^^ 
and  the  cut  surface  has  a  grooved  appearance  indicatory  of  its 
construction.    If  the  mass  is  compressed,  urine  will  exude  from  the 
tubes  through  the  apertures  in  tlie  apex. 

The  cortical  or  investing  part  (fig.   161,  e)  forms  about  three-  Extent  of 
fourths  of  the  kidney  ;  it  covers  the  pyramidal  masses  with  a  layer  gabctance ; 
about  two  lines  in  thickness,  and  sends  prolongations  between  the 
same  nearly  to  their  apices.     Its  colour  is  of  a  light  red,  unless  the  colour; 
kidney  is  blanched  ;  and  its  consistence  is  so  slight  that  the  mass  coiuisteiice. 
gives  way  beneath  the  finger.    In  the  injected  kidney  red  points 
(Malpighian  bodies)  are  scattered  through  the  cortex,  giving  it  a 
granular  appearance. 

Structube  of  the  Kidney.    The  mass  of  the  kidney  consists  of  Kidney 
minute  convoluted  tubes,  intermixed  with  bloodvessels,  lymphatics,  a  flbroiw 
nerves,  and  an  intertubular  matrix.    The  whole  is  incased  by  a  ***** 
fibrous  coat. 

The  fibrous  coat  is  a  white  layer,  which  is  connected  with  the  Fibrous 
kidney  by  fine  processes  and  vessels,  and  is  readily  detached  from  *'*'*' 
it  by  slight  force.    At  the  inner  margin  of  the  kidney  it  sinks  into  sends  In 
the  sinus,  and  sends  processes  on  the  entering  vessels  and  excretory  **™*** 
duct. 

Stroma  or  matrix.  Between  the  tubules   and  the  vessels  of  the  Matrix  of 
kidney  is  a  uniting  material,  which  surrounds  and  isolates  them,    *^°^* 
and  is  most  abundant  in  the  cortical  substance.    It  somewhat  re- 
sembles areolar  tissue  in  its  nature,  and  is  fibrous  at  some  spots. 

To  obtain  a  knowledge  of  the  anatomy  of  the  secreting  tubes, 
and  of  the  bloodvessels,  the  dissector  will  require  a  microscope, 
and  good  fine  injections  of  the  kidney. 

Secretory  tubules,  Tlie  urini/erous  tubes  (tubuli  uriniferi)  occupy  urinUtonnis 
successively  the  cortical  substance,  and  the  Malpighian  p}Tamids ;  ****^ » 
but  they  have  a  different  arrangement  in  each,  as  is  delineated  Grange- 
below  (fig.  1G2,  a).  ment 

In  the  Malpighian  pyramid  the  tubes  are  straight,  and  ascend  !??*?  ^j^ 
from  the  apertures  in  the  apex,  bifurcating  repeatedly,  as  far  as  pynuoid : 
the  base,  and  fonning  a  cone  which  resembles  the  stem  and  branches 
of  a  tree.    At  the  wide  end  of  the  pyramid  they  are  collected  into  slxe  and 
bundles  which  reach  nearly  to  the  surface  of  the  kidney,  and  be-  ****""*• 
come  convoluted  as  they  enter  the  cortex,  but  some  unite  in  arches 
(Henle).    Near  the  apex  they  measure  y^th  of  an  inch  across,  but 
tlie  last  subdivisions  are  only  half  that  size,  or  -g-^th  of  an  inch. 

Descending  between  the  straight  tubes  are  tlie  small  "  looped  mixed  with 
tubes "  of  Henle  (fig.  162,  g).    These  run  down  from  the  cortical  nSie?' 
substance  nearly  to  the  apex  of  the  pyramid,  where  they  turn  up- 
wards, forming  loops  with  the  convexity  down,  and  ascend  to  open  which  aro 
into  the  straight  tubes  :  their  size  is  about  a  third  of  the  others.       «naiL 

In  the  cortical  substance  the  tubes  are  more  numerous  and  very  In  the 
convoluted  (tig.  103)  ;  they  have  an  average  width  of  ^^th  of  an  ^tetanoe 
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inch,  and  arc  Hurronndcrl  by  a  cnpilianr  [ilntns  of  bloodvesMla  (fig'. 
1G4  a).  At  tlic  one  end  (forlbpr)  cacli  tube  is  dilated  into  the 
Molpigliiaii  corpuscle  (6)  ;  nnd  nt  the  otiier  it  passes  into  a  atnigbt 
tube  or  joins  ou  "  orcb"  tit  the  bnse  o£  tlie  pyrauiid.    The  *'  looped 

Fig.  162.- 


[ingement  in  tlie  cortical 


I   tubes"  of  Ilcnic  (fig.  IG'2)  Iiavo  the  Hnine 
Rubsttuicc  06  tlio  linger  titbiili  iiriniferi. 

The  wall  of  tlie  convoluted  tubes  consists  of  a  tliin  basement 
membrane,  aiid  in  lineal  by  n  thick,  nucleated,  and  granular  epithe- 
lium. 

Malpujliian  coTptuelea  (fig.  \M,  a),  Tbeso  sninll  bodies  are  con- 
nected with  the  free  ends  of  the  convoluted  tnbcs,  one  to  each : 
and  are  arranged  in  double  rows  in  the  cortical  enbstaiice  bctweeo 
the  pyramids,  one  row  being  on  each  nide  of  an  intcrpyromidal 
branch  of  artery,  from  wliicli   they  receive   twigs  ;  each  meOKiircs 
■iieincl        sbont  ]|^th  of  an  inch,  and  consiHta  of  nn   incasing   capsule  witli 
riBuiKBii.      dn  enclosed  tuft  of  bloodvesseU  (glomcniluK). 
^_^  Tlie  capsule  (&)is  tite  dilated  end  of  tlio  c(iiivoluted  tube,  and  is 

ci]iiii1f;       perforated  nt  the  extremity  by  two  Kmall  bloodveHsela.    ItH  wall 
howformea.  conwsts  of  atliin  basement  membrane, and  is  lined  by  a  traii»pareut 

laminar  epithelium. 
Theiilooa-         Tho  glonienihts  (fig.  1G4,  n)  JH  formed  hy  the  intercommunicotiona 

*  Flui  of  tbo  urangnnient  of  the  uriniferal  tnbex.  a.  Tube  at  itn  eniling 
in  the  pyramid.  S.  Divisions  of  the  name  tiihe  in  the  pjinniiil,  rf.  Arches 
of  Henle.  r,  Twiitefl  tub«a  joining  tbs  "  oruhes. "  r/,  Loopeil  tube  of  Henle, 
with  itn  coDTolatcd  part,  /,  and  Malpighiaa  corpiiacle.  t,  in  tha  cortical  sab- 

t  Plan  of  contorted  ariiio  tuties  ending  in  Malpighian  cDrpuscle)>,  which  an 
connected  witk  th«  gizuiU  otteiieB  (i').  «■  Urine  tnbe.  b,  HalpighiaD  c«r- 
pnidea.     e.  Interprnuiiidal  bnuicb  of  renal  art«i7  (Uowman). 
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of  two  vi^BBels  piercing  the  capsnie,  and  is  clothed  with  epitheliam.  two. 
One  of  the  two,  the   afferent  vessel   (il),  ia  an  offset  of  the  renal  wTereat, 
drtery,  and  dividea  into  convoluted  loops  of  the  fineness  of  Cf^il- 
laries,  which  form  the  exterior  of  the  tuft    The  other,  the  efferent  ""i 
vessel  (/),  begins  in  tlie  interior  of  the  tuft  by  the  union  of  the  **""'■ 
loops  on  the  outer  snrf nee  ;  nnd  passing  out  is  distribiited  in  a  close  "Wrh 
network  of  capillaries  (p)  on  the  convoluted  urine  tubes,  and  in  one 
with  elongated  mesheB  on   the  straighter  tubes  near  the  pyramidB, 
The  office  of  the  glomerulus  is  to  secrete  the  watery  port  of  tho  tJ" "' 
urine.  * """    ""' 

Bloodvkhselh.  The  artery  and  vein  distributed  to  the  kidney  are  Bloai- 
very  large  in  proportion  to  the  size  of  the  organ  tliey  nourisli.  kianey. 

Beaal  arlenj.  As  the  artery  enters  tho  kidney  it  dii-ides  into  BnnchM  of 
four  or  five  branches,  which  are  invested  by  sheaths  of  the  fibrous  """*^ 
capsule,  and  reach  the  bases  of  the  pyramids  of  Malpighi,  where  »iipi>iT 
they  fonn  arches.    From  those  arches  arise  small  interpyramidal  ^^a. 


Fig.  1G4.» 


branches,  which  ascend  towards  the  surface,  and  furnish  tlic  afferent  *i"i  taxtnn 
twigs  to  tlic  Malpigiiian  bodies,  whose  an-angemeDt  has  been  re-kidnej: 
fcrrcd  to.    Other  offsets  are  supplied  t«  the  capsule  and  matrix  of 
the  kidney ;  the  fonncr  anastomose  witli  the  subperitoneal  branches 
of  the  lumbar  arteries. 

Straight  vetwels  descend  amongst  the  tubes  in  tho  pyramids  at  '.^'^* 
Malpighi,  and  Home  form  loops  like  the  tubes  of  Henlc.  p^nmiiii. 

Reaal  vein.  This  vein  begins  in  the   capillary  plexuses  on  the  Vdu  b«clii 
convoluted  urine  tubes;  and   its  sninll  branches,  receiving  twigs  tabolgg; 
from  tho  matrix  an<l  t)ie  fibrous  coat,  unite  into  larger  veins,  which 
anastomose  freely  around  tlic  bases  of  the  pyramids  of  Malpighi.  uiutomDM 
At  tliis  spot  they  arc  joined  by  offsets  from  capillary  plexuses  in  JJ^Sj. 

*  Plan  ef  the  tcswU  eanaected  with  the  nrine  tabes,  a.  a,  Urins  tabs. 
b.  End -dilatation,  c,  laterpynunidal  artery,  d.  ASerent  branch,  e. 
<Ham«rulufi.  /.  EffereDt  vessel.  ;/.  ricxus  of  eapillaiiei  aronad  tfas  orina 
tube.     II.   Rwliclca  ot  the  veiiu. 

B.  (■  QlomcnitnfC  d.  Afferent  sod  /,  efferent  Tend  of  the  glomorolas. 
Bowman. 
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Uie  pyramids ;  and  the  larger  trunks  then  accompany  the  artenes 
to  the  sinus  of  the  kidney.  Finally  all  are  united  into  one  trunk, 
which  opens  into  the  vena  cava. 

Nerves.  The  ramifications  of  the  sympathetic  nerve  may  be 
traced  to  the  smaller  branches  of  the  artery. 

The  absorbents  are  superficial  and  deep  :— The  deep  abaorboits 
are  supposed  to  begin  in  a  plexus  between  the  urine  tubes.  Both 
miite  at  the  hilum  of  the  kidney,  and  join  the  lumbar  glands. 

The  URETEB  is  the  tube  by  wliich  the  fiuid  secreted  in  the  kidney 
is  conveyed  to  the  bladder.  Between  its  origin  and  termination 
the  canal  measures  from  sixteen  to  eighteen  inches  in  length.  Its 
Size  varies,  size  corresponds  commonly  with  that  of  a  laige  quill.  Near  the 
kidney  it  is  dilated  into  a  funnel-shaped  part,  named  pelvis ;  and 
near  tlie  bladder  it  is  again  somewhat  enlarged,  though  the  lower 
aperture  by  which  it  terminates  is  the  narrowest  part  of  the  tube. 
Its  relative  anatomy  must  be  studied  afterwards,  when  the  body  is 
in  a  suitable  position. 

In  its  course  from  the  one  vihcus  to  the  other,  the  ureter  is  close 
beneath  the  peritoneum,  and  is  directed  obliquely  downwards  and 
inwards  along  the  posterior  wall  of  the  abdomen  as  far  as  the 
pelvis ;  here  it  changes  its  direction,  and  becomes  almost  horizontal. 
At  first  the  ureter  is  placed  over  the  psoas,  inclining  on  tlie  right 
side  towards  the  inferior  vena  cava ;  and  about  tlie  middle  of  the 
muscle  it  is  crossed  by  the  spermatic  vessels.  Lower  down  it  lies 
over  the  common  or  the  external  iliac  artery,  being  beneatli  the 
sigmoid  flexure  on  the  left  side,  nnd  tlie  end  of  the  ileum  on  the 
right  side.  Lastly,  it  lies  below  the  level  of  the  obliterated  hypo- 
gastric artery  (p.  553). 

Sometimes  the  ureter  is  divided  into  two  for  a  certain  distance. 
Part  in  the  kidney  (fig.  IGl,  h).  Near  the  kidney  the  ureter  is 
diUted  near  ^^^^^^  "^^^  *  pouch  called  pelvis.  It  begins  in  the  kidney  by  a  set 
the  kidney,  of  cup-shapecl  tubes,  named  cali^es  or  iiifundibula,  wliich  vary  in 
lias  calices,  number  from  seven  to  tliirteen.  Each  cup-shaped  process  embraces 
the  rounded  end  of  a  pyramidal  mass,  and  receives  tlie  urine  from 
the  apertures  in  that  projection  ;  sometimes  a  calyx  surrounds  two 
or  more  masses.  The  several  calices  are  united  together  to  form 
two  or  three  larger  tubes ;  and  these  are  finally  blended  in  the 
ureter. 

Structure,  Besides  an  external  fibrous  layer,  the  ureter  possesses 
a  muscular  and  a  mucous  coat. 
The  muscular  covering  is  composed  of  an  external  or  longitudinal, 
and  mucous.  ^^^  ^£  ^^  intenial  or  circular  stratum. 

The  mucous  coat  is  thrown  into  longitudinal  folds  during  the 
Epithelium  contracted  state  of  the  ureter.  Its  epithelium  consists  of  layers  of 
cells  of  different  shapes  ;  thus,  at  the  free  surface  they  are  squarish, 
at  the  attached  surface  rounded,  wliilst  in  the  intermediate  strata 
they  are  cylindrical  (Kolliker). 

The  calices  resemble  tlie  rest  of  the  duct  in  having  a  fibrous,  a 
muscular,  and  a  mucous  coat.  Around  the  base  of  the  pyramid  the 
calyx  is  continuous  witli  the  enveloping  tunic  of  tlie  kidney  ;  and 
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at  the  apex  the  mucous  lining  is  prolonged  into  the  uriniferal  tubes 
through  the  small  openings. 

Vessels,  The  arteries  are  numerous  but  small,  and  are  furnished  VetMb. 
by  the  renal,  spennatic,  internal  iliac,  and  in&rior  vesicaL     The 
veins  correspond  with  the  arteries. 

The  lymphatics  are  received  into  those  of  the  kidney.  Lympbatict. 


THE  SUPRARENAL  BODY. 

This  small  body,  whose  use  is  unknown,  has  received  its  name  gj«  ^• 
from  its  position  to  the  kidney.  Its  vessels  and  nerves  are  numerous,  >t  ^  1^ 
but  it  is  not  provided  with  any  excretory  duct. 

One  on  each  side,  it  is  situate  on  the  upper  end,  and  the  fore  Situation. 
part  of  the  kidney  ;  and  without  core  it  may  be  removed  vrith  the 
surrounding  fat,  which  it  resembles.    Its  colour  is  a  brownish  yellow. 
It  is  like  a  cocked  hat  in  form,  with  the  upper  part  convex,  and  the  Form  and 
base  or  lower  part  hollowed,  where  it  touches  the  kidney.  colour. 

In  the  adult  it  measures  about  one  inch  and  a  half  in  depth,  and  ^^^^ 
rather  less  in  width ;  and  its  weight  is  between  one  and  two  drachms, 
but  the  left  is  commonly  larger  than  the  right. 

Areolar  tissue  attaches  the  suprarenal  body  to  the  kidney ;  and  Conneo- 
large  vessels  and  nerves  retain  it  in  place.  The  connections  with  "*" 
the  surrounding  parts  are  the  same  as  those  of  the  upper  end  of  the 
kidney.  Thus  it  rests  on  the  diapliragm  on  both  sides  ;  whilst  above 
tlie  right  is  the  liver,  and  above  the  left  the  pancreas  and  the  spleen. 
On  the  inner  side  of  the  right  capsule  is  the  vena  cava,  with  part 
of  the  solar  plexus  ;  and  internal  to  the  left  is  the  aorta,  with  the 
same  plexus  of  nerves. 

Structure  (fig.  IGo).  A  perpendicular  section  shows  the  suprarenal  Two 
body  to  be  f onned  of  a  firm  or  external  (cortical)  layer,  and  of  an  stroctoi^s : 
internal  (medullary)  soft  and  dark  material.    With  the  microscope  each  has 
this  body  may  be  seen  to  consist  of  cells,  which  are  lodged  in  spaces  Jj/Jjj^u, 
formed  by  a  stroma  of  areolar  tissue,  witli  vessels  and  nerves. 

The  whole  is  surrounded  by  a  tliin  fibrous  capsule  (a),  which  sends  Surrounded 
processes  into  the  interior,  and  along  the  bloodvessels.  SiJuie. 

The  cortical  part,  yellowish  in  colour  and  striated,  makes  about  cortical 
two  thirds  of  the  thickness  of  the  whole  body.  Its  stroma  of  areolar  l*^. 
tissue  (a)  forms  a  tliin  surface  layer,  and  is  connected  intemall}*^  lu  ttawJe* ' 
with  processes  or  septa,  which  are  so  arranged  as  to  build  up  spaces  forms 
elongated  from  without  inwards,  and  arranged  vertically  around  the  "i**^ 
centre  ;  but  near  the  surface  there  are  smaller  oval  spaces,  some  of 
them  crossing  the  deeper  and  larger.    The  spaces  or  loculi  (b)  are  for  masses 
filled  by  columnar  masses  of  cells,  but  slight  force  readily  removes  of  ceUs. 
these  from  their  containing  hollows. 

The  central  or  medullary  portion  (c)  is  rather  red  in  colour,  or  it  Medullary 
may  be  dark  brown  or  black  from  the  presence  of  blood.    About  P*^ 
half  as  thick  as  the  cortical  part,  it  possesses  internally  small  round  TWckness. 
or  oval  spaces,  on  a  section,  which  are  vein  trunks  cut  across.  The 
areolar  tissue  of  its  stroma  is  very  fine,  and  forms  a  network  with  Spaces  in  it 
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Binall  Lilt  regular  niMlieH  ;  oihI  the  mcdullBry  is  eeporated  generallf 
from  tlie  cortical  portion  by  a  layer  of  ai«olar  dsans.    Cells  fill  tlw 

Ce!U.  The  cclln  filliiij;  the  lociili  of  the  stroma  in  the  cortex,  are 

nucleated  with  oil  globulen  and  Ihic  granules  ;  and  being  packed  in 

nifisses,  tliey  take  un   n  polygonal  form  :  they  roensure  about  the 

Y-iiu^''  "^  '*"  ini^'i-     It]  the  mednllary  portion  the  cells  resemble 

tlioBC  (if  tlie  eortes,  except  that  they  do 

Fir.  16j.  j,^,^  contain  oil  porticles ;   and  they  are 

mtlicr  lar^rer  and  more  granular,  roeaaur- 

ing  about  [u^it;"'  "^  "i^  inch. 

Btowlrtiuiflii,  Xunierous  arf^rifi  nrefor- 
niahed  to  the  Huprarenal  Ixitly  ttma  the 
diaphrngniatic  and  renal  vesaels,  and  &om 
the  aortn.  In  the  interior  tlie  arteries 
rniirify  in  the  cortex  along  the  septa  be- 
tween the  cell  niflsscs  ;  and,  frequently 
niiaBtomosingtogetlicr,  end  in  a  finecaiHl- 
lary  network,  with  elongated  mesbea, 
around  the  lociili.  In  the  racdullaiy  part 
(he  fine  nrterii-a  arc  distributed  througli 
the  atroinn. 

The  reiiiK  originate  in  capillary  plex- 
uses ;  and  the  R(-vernl  radielen,  uniting  in 
large  lirancliPH  wliitli  i>n8s  through  the 
centre  of  the  medullary  part,  are  collected  finally  into  one  tmnk  ; 
this  opens  on  the  right  aide  intn  the  vena  cava,  and  on  the  left  into 
the  renal  vein.  Other  sinaller  veins  jiass  out  thi-ough  the  cortex 
to  the  renal  vein  and  the  vcim  cava. 

Ntrrtn.  Tlie  nen'es  arc  very  niiincrous  and  large,  and  pass  in- 
wards along  the  septa  of  tlie  cortical  part.  Branching,  they  extend 
between  tlie  cortical  and  niednllarj  jmrts  in  the  layer  of  areolar 
tissue  ;  and  in  tlic  mednllaiy  substance  they  fonn  a  network  in  the 
areolar  stmclurc,  bnt  their  ending  in  unknown. 

Lifinphalift  are  anperficial  and  deep,  and  both  join  those  of  tl« 
kidney  ;  the  arrangeinent  of  the  deep  is  undetermined. 


■P-'42. 


Tlic  testes  are  the  glandular  organn  for  tlie  secretion  of  the  semen. 
Each  is  suspended  in  the  scrotum  by  the  spermatic  cord  and  its 
'  coverings  (p.  452),  but  the  left  is  usually  lower  than  tbc  right ;  and 
each  is  provided  with  an  excretoiy  duct  named  vas  defcreiiB,  A  serous 
aae  partly  Biirroiinds  each  organ. 

Diiafction.  For  the  purpose  of  examining  the  serous  covering  of 
the  lesliclc  (tunica  vagisalia),  make  a  small  aperture  into  it  at   the 

*  Vertical  s«ctio[ 
Cells  in  the  cortex. 


Fig.  106.» 
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upper  part,  and  inflate  it.  Tlio  snc  and  tlie  apermatic  cord  are  tlien 
to  be  cleaned  ;  and  tlic  vessels  of  tho  latter  are  to  be  followed  to 
tlieir  entrance  into  the  testicle. 

Tlie  tunica  vaijinali»  (fig.  1G6,  iT)  is  a  serous  bag,  wliich  is  con- 
tinuous in  tlio  fetiis  with  the  peritoneal  lining  of  the  abdomen,  but 
becomes  suliaequently  a  distinct  sac  through  the  obliteration  of  the 
part  connecting  the  two  (p.  452). 

It  inveata  the  testicle  after  the  manner  of  other  serous  membranes ; 
for  the  testicle  is  placed  beliind  it,  so  as  to  be  partly  enveloped  by 
it.  The  sac,  however,  is  larger  than  is 
neccsaary  for  covering  the  testicle,  and 
projects  some  distance  above  il.  Like 
other  serous  inemhranes,  it  has  en  ex- 
ternal rough,  and  an  internal  secerning 
smooth  surface  ;  and  like  them  it  ban  a 
visceral  and  a  parietal  part.  To  examine 
its  disposition  the  sac  should  be  opened. 

The  visceral  layer  (tunica  vaginalis 
testis)  covers  thetestlcle, except  posteriorly' 
where  the  vessels  lie.  On  tlie  outer  side  it 
extends  farther  back  than  on  the  inner, 
and  forms  a  poucli  between  the  testis  and 
tlie  arched  body  (epididjTnis)  on  this 
aspect  of  tho  organ. 

Tlie  parietal  part  of  the  sac  (tuntc. 
vagin.  scroti)  is  more  extensive  than  tlie 
piece  covering  tho  testicle,  and  lines  the 
contiguous  layer  of  the  scrotiun. 

Form  anil  pnnlion  of  Iht  tettie  (fig.  ICC), 
The  testicle  is  oval  in  shape,  with  a  smooth 
surface,  and  is  flattened  on  the  sides.  The 
anterior  margin  is  convex  ;  and  the  pos- 
terior, which  is  flattened,  is  pierced  by  the 
spermatic  vessels  and  nerves.  Stretching 
like  an  arch  along  the  outer  side  is  the 
cpidid.nnis  (6).  Attached  to  the  upper 
end  of  the  testis  is  a  small  body  (c)  two 
or  three  lines    in    length,    (corpus    Mor. 

gagni,)  which  is  the  remains  of  the  upper  end  of  the  fetal  duct 
of  Midler ;  and  occasionally  other  smaller  projections  of  the  tunica 
vaginalis  are  connected  with  the  top  of  the  epididymis. 

The  testis  is  suspended  obliquely,  so  that  the  upper  pftrt  is  directed 
forwards  and  somewhat  outwards,  and  the  lower  end  backwards  and 
rather  inwards. 

Size  ami  wight.  Tlie  length  of  the  testis  is  an  inch  and  a  half  or 
two  inches  ;  from  before  backwards  it  measures  rather  more  than 
an  inch,  and  from  side  to  side  rather  less  than  an  inch.    Its  weight 

*  The  toBtia  with  the  tunica  vaginnlig  laid  0)>eD.     a,  Teiticle.    k  Head  of 
the  epidiJjnnis.     c.  Corpua  Morgagni.     d.  Pariet*]  part  of  the  to 
e.  Tesaeis  of  the  siwramtic  Cord.    /,  Vaa  deferens. 
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is  nearly  on  ounce,  and  the   left   is  frequently  larger  than  the 
other. 

Structure.  The  substance  of  the  testicle  is  composed  of  minute 
secerning  tubes,  around  which  the  bloodvessels  are  disposed  in 
plexuses.  Surrounding  and  supporting  the  delicate  seminiferal  tabes 
is  a  dense  covering — the  tunica  albuginea.  Its  excretory  or  efferent 
duct  is  named  vas  deferens. 

Dissection.  With  the  view  of  examining  the  investing  fibrous 
coat,  let  the  testis  be  placed  on  its  outer  side,  vis.  that  on  wliick 
the  epididymis  lies,  and  let  it  be  lixed  firmly  in  tliat  position  with 
pins.  The  fibrous  coat  is  to  be  cut  through  along  the  anterior  part, 
and  thrown  backwards  as  far  as  the  entrance  of  the  bloodvessels. 
Whilst  raising  this  membrane  a  number  of  fine  bands  will  be  seen 
traversing  the  substance  of  the  testicle,  and  a  short  septal  piece 
(mediastinum)  may  be  perceived  at  the  back  of  the  viscus,  where 
the  vessels  enter  ;  but  it  will  be  expedient  to  remove  part  of  the 
mass  of  tubes  in  the  interior,  to  bring  more  fully  into  view  the 
mediastinum,  and  to  trace  back  some  of  the  finer  septa  to  it. 

The  tunica  albuginea^  or  the  fibrous  coat  of  the  testicle,  is  of  a 
bluish-wliite  colour,  and  resembles  in  appearance  the  sclerotic  coat 
of  the  eyeball.  Tliis  membrane  protects  the  secreting  part  of  the 
testicle,  and  maintains  tiie  shape  of  the  organ  by  its  dense  and  mi- 
yielding  stnicture  :  it  also  sends  inwards  processes  to  support  and 
separate  the  seminal  tubes.  Tliese  several  offsets  of  the  membrane 
appear  in  the  dissection  ;  and  one  of  them  at  the  back  of  the  testicle, 
which  is  larger  than  the  rest,  is  the  mediastinum. 

Tlie  mediastinum  testis  (fi|^.  167,  d)  (corpus  Highmorianum)  pro- 
jects into  the  gland  for  a  third  of  an  inch  with  the  bloodvessels. 
It  is  situate  at  the  back  of  the  testis,  extending  from  tlie  upper 
nearly  to  tlie  lower  end,  and  is  rather  larger  and  deeper  above  than 
below.  It  is  fonned  of  two  pieces,  which  are  united  anteriorly  at 
im  acute  angle.  To  its  front  and  sides  the  finer  septal  processes 
are  connected ;  and  in  its  interior  are  contained  the  bloodvessels 
behind,  and  a  network  of  seminal  ducts  in  front  (rete  testis). 

Of  the  finer  processes  of  the  tunica  albuginea  (lig.  167,  h)  which 
enter  the  testis,  there  are  two  kinds.  One  set  round  and  cord-like, 
but  of  different  lengths,  is  attached  posteriorly  to  the  mediastinum, 
and  serves  to  maintain  the  shape  of  the  testis.  The  other  set 
forms  delicate  membranous  septa,  which  divide  the  mass  of  seminal 
tubes  into  lobes,  and  join  the  mediastinum,  like  the  rest. 

Within  the  tunica  albuginea  is  a  thin  vascular  layer,  tunica  vas- 
culosa  (Sir  A,  Cooper),  which  hues  the  fibrous  coat,  covering  the 
different  septa  in  the  interior  of  the  gland.  It  is  formed  of  the 
ramifications  of  the  bloodvessels,  united  by  areolar  tissue,  like  the 
pia  mater  of  tlie  brain  :  in  it  tlie  arteries  are  subdivided  before 
they  are  distributed  on  tlie  secerning  tubes,  and  the  small  veins 
are  collected  into  larger  trunks. 

Form  ami  length  of  the  seminal  tubes  (tubuli  seminiferi).  The 
secerning  or  seminal  tubes  are  ver}'  convoluted,  and  are  but 
slightly  held  together  by  fine  areolar  tissue  and  surrounding  blood- 
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veaaelB,  so  that  they  may  be  readily  drawn  out  of  the  tegtia  for 
flome  distance  :  their  length  is  aaid  by  Lauth  to  be  two  feet  and  &  length. 

Ending,  tize  ami  itruclure.  Within  the  lobes  of  the  testis  aome  Communl- 
tubes  end  in  distinct  closed  extremities  ;  but  the  reat  communicate,  '^"'"''■ 
forming  loops  or  arches.    The  diameter  of  the  tubules  TOties  from 
^^th  to  -j-f^th  of  an  inch.     Tlie  wall  of  the  tubule  is  formed  of  a  aiie: 
thin  translucent  membrane,  but  It  bos  conuderable  strength.    Lining 
the  interior  in  lie  child  ia  a  micleated  granular  epithelium,  with  •'"'*"'•! 
polygonal  cells  ;  but  in  the  adult  the  tube  is  filled  by  cells  of  the 
spermatic  corpuscles  in  different  stages  of  development.    On  the 
exterior  is  a  plexus  of  bloodveHsels. 

Namei  from  the  arrangement  of  the  tahet.     To  different  ports  <'E  Sonm  tteli 
the  seminal  tubes,  the  fallowing  names  have  been  applied.    Where  wiw. 
the  tubules  ore  collected  into  mosses,  they  form  the  lobes  of  the 


Fig,  167  • 


testis.  As  they  enter  the 
fibrous  mediaaUnnm  they 
become  straight,  and  arc 
named  tubuli  recti.  Com- 
municating in  the  medias- 
tinum, they  produce  the  rete 
testis.  And,  lastly,  ns  tliey 
leave  tlie  upper  end  of  tlie 
gland  they  ore  convoluted, 
and  are  called  coni  vn^culosi, 
or  vaaa  eifcrentio. 

The  lobe»  of  the  luth  (fig. 
167,o)  are  formed  by  bundled 
of  the  seminiferal  tubes,  and 
(ire   situate  in    the  intervola 
between  the  proccsseH  of  the 
tunica  olbuginea  ;  their  num- 
ber is  differently  stated  ; — according  to  or 
are  250 ;  but  according  to  anotlier  (Kra 
ore  conical  in  form,  with  tlie  base  of   eacli  at  the  circumference,  ■■t'i 
and  the  opei  at  the  mediastinum  testis  ;  and  those  in  tlio  centre  of 
the  testicle  ore  the  largest. 

Each  is  made  up  of  one,  two  or  more  tortuous  seminal  tubules  ;  tuim  in 
and  the  minute  tubes  in  one  lobe  aro  united  witli  those  in  the  ,rnDg^- 
iicighbouring  lobes.     Towards  the   opex  of  each  lobe  the  tubules  """'■ 
become  less  bent,  and  arc  united   togetlicr  ;  and  the  tubuli  of  the 
several  lobes  ore  further  joined  at  the  some  spot  into  larger  canals 
•^the  tubuli  recti. 

TuMi  recti  (fig.   1C7,   c).     Tlic  seminal  tubes  miiting  together  Tub«  nert 

*  Vertical  and  horizontal  sections  oF  the  testis  to  iboir  the  arrangement  of 
the  seminal  tubes,  and  septa,  a.  Lobes  of  the  testis,  b.  Repta  betweeo  the 
lobes,  e.  Tabuli  recti.  (/.  Mcdiastinnm  testis,  c.  llete  testis.  /.  Vttx 
efferentia.  g.  Qlobus  major,  fi.  Body,  aad  i,  globus  minor  of  the  epididj- 
mla.  t.  Van  deferens.  I.  Vas  nbcrrans.  ii.  Sets  testis,  cut.  o.  Finer 
■epta.    p.  Eiiididfmis,  cat  across,     r.  Uediastinuni,  cot  acmo. 
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become  larger  (^\jth  of  an  inch)  and  straighter  in  direction,  and 
^re  uonied  tubiili  recti  or  vasa  recta :  they  are  about  twenty  in 
number,  and  piercing  the  fibrous  mediastinum  enter  into  the  rete 
testis. 

Rete  testis  (fig.  1G7,  e).  In  the  mediastinimi  the  seminal  tubea 
have  very  thhi  walls,  and  are  situate  in  the  anterior  part,  in  front 
of  the  bloodvessels  ;  they  conuumiicate  freely  so  as  to  form  a  net- 
work. 

Vasa  effereniia  (fig.  1G7,/).  About  twelve  or  twenty  seminal 
tubes  issue  from  the  top  of  the  rete,  and  leave  the  upper  end  of 
the  testicle  as  the  vasa  efferentia  :  tliese  are  larger  than  the  tabes 
with  which  they  are  continuous,  and  end  in  the  common  excretoiy 
duct,  lliough  straight  at  first  they  soon  become  convoluted,  and 
have  been  named  coni  vasculosi.  In  the  natiu-al  state  they  are  about 
half  an  inch  in  length,  but  when  unravelled  they  measure  six  inches  ; 
and  they  join  the  excretory*  duct  at  hitervals  of  about  three  inches. 
They  have  a  muscular  coat  of  longitudinal  and  circular  fibres  ;  and 
the  epithelium  of  the  nmcous  lining  is  columnar  and  ciliated. 

Tlie  KXCUETORY  DUCT  rcccivcs  the  vasa  efferentia  from  tlie  upper 
part  of  the  gland,  and  extends  thence  to  tlic  urethra.  Its  first  part, 
which  is  in  contact  with  the  testis,  is  very  flexuous,  and  forms  the 
epididymis  :  but  the  remainder  is  straight,  and  is  named  vas 
deferens. 

Tlie  epUlUhjmis  (fig.  107,  h)  extends  in  tlie  form  of  an  arch  along 
the  outer  side  of  the  testis,  from  the  upper  to  the  lower  end,  and 
receives  its  name  from  its  situation.  Opposite  the  upper  part  of  the 
testicle  it  presents  an  enlarged  portion  or  head,  i\\^  globus  major  (g); 
and  at  the  lower  end  of  that  organ  it  becomes  more  pointed 
or  tail-like — globus  minor  (/),  before  ending  in  tlie  vas  deferens. 
Tlie  intervening  narrow  pait  of  the  epididymis  is  called  the  body  (A). 
Its  head  is  attached  to  the  testis  by  the  vasa  efferentia;  and  its 
lower  part  is  fixed  to  the  tunica  albuginea  by  fibrous  tissue,  and  by 
the  reflection  of  tlie  tmiica  vaginalis. 

The  epididymis  is  formed  of  a  single  tube,  bent  in  a  zigzag  way, 
whoso  coils  are  united  into  a  solid  mass  by  fibrous  tissue.  After 
the  removal  of  the  serous  membrane  and  some  fibrous  tissue  this 
part  of  the  tube  may  be  uncoiled  ;  it  will  then  measure  twenty  feet 
in  length.  The  diameter  of  its  canal  is  about  -^th  of  an  inch, 
though  there  is  a  slight  diminution  in  size  towards  the  globus  minor, 
but  it  is  increased  finally  in  tte  vas  deferens. 

The  vas  deferens  (fig.  1G7,  k)  begins  opposite  the  lower  end  of 
the  testis,  at  tlie  termination  of  the  globus  minor  of  the  epidid^nnis. 
At  first  the  excretory  duct  is  slightly  wavy,  but  afterwards  it 
becomes  for  the  most  part  a  firm  round  tube  :  near  its  termination 
it  is  enlarged  again  and  sacculated,  but  this  condition  will  be 
referred  to  with  the  >nscera  of  the  pelvis. 

In  its  course  to  the  urethra  it  ascends  on  the  inner  side  of  the 
testicle,  and  along  the  bloodvessels  of  the  spenuatic  cord  with  which 
it  enters  the  internal  abdommal  ring  ;  it  is  then  directed  over  the 
side  of  the  bladder,  and  through  the  prostate  to  open  mto  the 
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urethra.    The  length  of  this  part  of  the  excretory  duct  is  about  two  length  and 
feet,  and  the  width  of  its  canal  about  -^^  of  an  inch.  *^' 

Opening  sometimes  into  the  vas  deferens,  at  the  angle  of  union  Vaaaberrana 
with  the  epididymis,  is  a  small  narrow  crocal  appendage,  the  vas  prSentT  ' 
aberrans  of  Haller  (fig.  1G7,  /).     It  is  convoluted,  and  projects  up-  gituation 
wards  for  one  or  two  inches  amongst  the  vessels  of  the  cord.    Like  and  size 
the  epididymis,  it  is  longer  when  it  is  uncoiled  :  its  capacity  is 
greatest  at  the  free  end.    Its  use  is  unknown. 

Structure.  The  excretory  duct  of  the  testis  has  a  thick  muscular  Two  coats 
coat,  which  is  covered  externally  by  fibrous  tissue,  and  lined  inter-  SU^^.**** 
nally  by  mucous  membrane.    To  the  feel  the  duct  is  firm  and  wiry, 
like  whip-cord.    On  a  section  its  wall  is  dense  and  of  a  rather  yellow 
colour,  but  it  in  thinnest  at  the  head  of  the  epididymis. 

The  muscular  coat  is  composed  of  longitudinal  and  circular  fibres  a  muacniar, 
arranged  in  strata.    Both  externally  and  internally  is  a  longitudinal 
layer,  the  latter  being  very  thin  ;  and  between  them  is  the  layer  of 
circular  fibres. 

Tlio  mucous  membrane  is  marked  by  lonc'itudinal  folds  in  the  *"**•* 
straight  part  of  the  canal,  and  by  irregular  ridges  in  tlie  sacculated 
portion.    A  columnar  epithelium,  though  not  ciliated,  covers  the 
inner  surface ;  but  in  the  epididymis  it  is  ciliated  (Becker). 

Organ  of  GiraMts.^  In  the  spermatic  cord  of  the  fetus  and  child,  Oi^an  of 
close  above  the  epididymis,  is  a  small  whitish  granular-looking 
body  (''  Corps  Innomine,"  Giraldes),  about  half  an  inch  long — the  'J""****  **' 
remains  of  the  lower  part  of  the  Wolffian  body  of  the  embryo,  body, 
With  slight  magnifying  power  its  component  white  granules  are  ox)nBti- 
resolvedinto  small  vesicles,  and  convoluted  tubes  of  varying  shape,  ****"**•» 
filled  \vith  a  clear  thick  fluid  ;  their  wall  consists  of  a  thin  membrane,  "tnicture. 
lined  by  flattened  epithehum,  with  plexuses  of  bloodvessels  ramify- 
ing on  the  exterior. 

Bloodcesxels  ami  nerves  of  the  testicle.  The  branches  of  tlie  eper-  8i»ennatic 
matic  artery  supply  offsets  to  the  epididymis,  and  pierce  the  back  ^^' 
of  the  testicle  to  enter  the  posterior  part  of  the  mediastinum.  The 
vessels  ore  finely  divided  in  the  vascular  structure  lining  the 
interior  of  the  tunica  albuginea ;  and  offsets  are  continued  on  the 
fine  septa  to  the  seminal  tubules,  on  wliich  they  are  distributed  in 
capillary  plexuses. 

The  spermatic  vein  begins  by  radicles  in  the  plexuses  around  the  Spermatio 
seminal  tubes,  and  issues  from  the  gland  at  the  back,  being  there  ^^  "' 
joined  by  veins  from  the  epididymis.    As  it  ascends  along  the  cord 
its  branches  form  the  spermatic  plexus  ;  it  joins  tlie  vena  cava  on 
the  right  side,  and  the  renal  vein  on  the  left  (p.  537). 

The  arrangement  of  the  hjmpliatics  in  the  testicle  is  unknown  ;  Lyrapliatica 
external  to  that  body  they  ascend  on  the  bloodvessels,  and  join  the 
lumbar  glands. 

The  nerves  are  derived  from  the  sympathetic,  and  accompany  the  and  nen-es. 
arteries  to  the  testis  :  their  ending  has  not  been  seen. 

*  Snr  an  Organe  plac6  dans  le  Cordon  Spermatiqne,  et  dont  Fexistence  n*a 
pas  i\A  dgnaleo  par  les  Anatonustes.  Par  P.  GinJd^  Proceedings  of  the 
Koyal  Society  for  May,  1858. 
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Vessels  of  the  vas  deferens.  A  special  arterff  is  furnished  to  the 
excretory  duct  from  the  upper  or  lower  vesicle,  and  reaches  as  i^ 
as  the  testis,  where  it  anastomoses  with  the  spermatic  artery.  Veins 
from  the  epididymis  enter  the  spermatic  vein.  The  nerves  are  derived 
from  the  hypogastric  plexus. 


Section  V. 
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DIAPHRAGM  WITH  AORTA  AND  VENA  CAVA. 

Directions,  After  the  body  is  replaced  in  its  former  position  on 
tlie  Back,  the  student  should  prepare  first  the  diaphragm,  next  the 
large  vessels  and  their  branches,  and  then  the  deep  muscles  of  the 
abdomen. 

Dissection,  For  the  dissection  of  the  diaphragm  it  will  be  neces- 
sary to  remove  the  peritoneum,  defining  especially  the  central 
tendinous  part,  and  the  fleshy  processes  or  pillars  which  are  fixed 
to  the  lumbar  vertebra).  Whilst  cleaning  the  muscle  the  student 
should  be  careful  of  tlio  vessels  and  nerves  on  the  surface,  and  of 
others  in  and  near  the  pillars. 

On  the  right  side  two  aponeurotic  bands  or  arches,  near  the  spine, 
which  give  attachment  to  the  muscular  fibres,  should  be  dissected  : 
— one  curves  over  the  internal  muscle  (psoas)  ;  the  other  extends 
over  the  external  muscle  (quadratus),  and  will  be  made  more  evident 
by  separating  from  it  the  fascia  covering  the  quadratus. 

The  DIAPHRAGM  (fig.  168,'^)forms  the  vaulted  moveable  partition 
between  the  thorax  and  the  abdomen.  It  is  fleshy  externally,  where 
it  is  attached  to  tlie  surrounding  ribs  and  the  spinal  column,  and 
has  its  tendon  in  the  centre. 

The  origin  of  the  muscle  is  at  the  circumference,  and  is  similar 
on  each  side  of  the  middle  line.  Thus,  it  is  connected  by 
fleshy  slips  with  the  inner  surface  of  the  xiphoid  cartilage,  and 
of  the  six  lower  ribs  ;  with  two  aponeurotic  arches  between  the  last 
rib  and  the  spinal  column — one  being  placed  over  the  quadratus 
luraborum,  and  the  other  over  tlie  psoas  muscle ;  and,  lastly,  it  is 
connected  with  the  lumbar  vertebra)  by  a  thick  muscular  piece  or 
pillar.  From  this  extensive  origin  the  fibres  are  directed  inwards, 
with  different  degrees  of  obliquity  and  length,  to  the  central  tendon, 
but  some  have  a  peculiar  disposition  in  the  pillars  which  will  be 
afterwards  noted  (page  630). 

The  abdominal  surface  is  concave,  and  is  covered  for  the  most 
part  by  the  peritoneum.  In  contact  with  it  on  the  right  side  are 
the  liver  and  the  kidney ;  and  on  the  opposite  side,  the  stomach, 
the  spleen,  and  the  left  kidney :  in  contact  also  with  the  pillars  is 
the  pancreas,  together  with  the  solar  plexus  and  the  semilunar 
ganglia.  Tlie  thoracic  surface  is  covered  by  the  pleura  of  each 
side  and  the  pericardium^  and  is  convex  towards  the  thorax  (p.  369). 
At  the  circumference  of  the  midriff  the  fleshy  processes  of  origin 
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dternate  iritli  like  parts  of  tiie  truuverBftlia  muscle  ;  but  a  slight  launUt  in 

int«rTal  Bcparntea  tlie  alipa  to  the  xiphoid  cartilage  and  seventh  rib,  ""•  "'""''■ 

and  a  second  apace  ezieta  aometiinea  between  the  fibres  from  the 

last  rib  and  the  arch  over  the  quadrataa  lumbonun  muscle.    In  it  Apertum. 

are  certain  apertures  for  the  tranHuis^on  of  things  from  the  thorax 

to  the  abdomen. 

The  muscle  ia  convex  towards  the  chest,  and  concave  to  the  Ar'Ii. 
abdomen.     Its  arch  reaches  higher  on  the  right  than  the  left  aids 


(p.  327),  and  ia  constantly  varying  during  life  in  reapiration.  In 
forced  expiration  the  muscle  ascends,  and  reaches  as  liif;h  as  the : 
upper  border  of  the  right  fourth  rib  at  the  stpmuni,  and  the  upper  | 
edge  of  the  fifth  rib  on  the  left  side,  close  to  the  sternum.  In 
forced  inspirntion  it  descends,  and  its  slope  would  he  represented  < 
by  a  line  drawn  from  the  middle  of  tlie  ensiform  cartilage  to  the 
eleventli  rib, 

Aelion.  As  the  nuisclc  moves  upand  down  during  respiration,  it  is  \ 
depressed  by  the  contraction  of  the  fleshy  fibres  wbieb  are  attaelieil 
to  the  ribs  ninl  spine  ;  and  it  is  raised  during  tlictr  relaxation. 

Wlieii  the  diaphragm  descends  it  changes  its  shape.  Tlie  central 
tendon,  which  luovea  but  slightly,  remains  the  highest  point  of  the 
arcii,  whilst  the  sides  which  contract  freely  arc  sloped  from  the 
tendon  to  the  wall  of  the  tliorai.  During  the  ascent  the  midriff 
retains  neaily  the  same  form  as  in  a  state  of  rest,  for  the  tendon  is 


*  Under  aaifitce  of  tbo  diapljmgm.  i.  Diaphragm, 
QuadratUH  lumborum.  a.  Left  piece  of  tlie  tenJoa 
middle,  and  r,  liglit  i^icce.  d.  Left,  aad  e.  rigbt  c 
outer  arched  Ugauient.  A.  OpeaiDg  for  Tcoa  can  j 
aorta,  j,  Eor  sjinpntlictic  Derm. 


eight  in 
ipintioii 


lor  tEiapbagua,  <t,  for 
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the  lowest  part  of  the  arch,  and  the  bulges  on  the  sides  reach  rather 
higher. 

With  the  movement  of  the  diaphragm  the  size  of  the  cavities  of 
the  abdomen  and  thorax  will  be  altered.  In  inspiration  the  thorax 
is  enlarged,  and  the  abdomen  diminished  ;  and  the  viscera  in  the 
upper  part  of  the  latter  cavity,  viz.,  liver,  stomach,  and  spleen,  are 
partly  moved  from  beneath  the  ribs.  In  expiration  the  cavity  of 
the  tliorax  is  lessened,  and  that  of  the  abdomen  is  restored  to  its 
former  size  ;  and  the  displaced  viscera  return  to  their  usual  place. 
By  the  contraction  of  the  fibres  the  aperture  for  the  OBSophagus  will 
be  rendered  smaller,  and  that  tube  may  be  compressed ;  but  the 
other  openings  for  the  vena  cava  and  aorta  do  not  experience 
change. 

Preparatory  to  the  making  of  a  great  muscular  effort,  the  midriff 
contracts,  and  descends  for  the  purpose  of  permitting  a  full  quantity 
of  air  to  enter  the  tliorax.  Till  tiie  effort  is  over  the  diaphragm 
remains  in  a  depressed  position.  Its  action  is  commonly  involun- 
tar}',  but  the  movement  can  be  controlled  by  the  will  at  any  stage. 

Parts  of  the  diaphragm.  Tlie  following  named  parts,  which  have 
been  noticed  shortly  in  describing  the  muscle,  are  now  to  be  re- 
ferred to  more  fully,  viz.,  the  central  tendon,  the  pillars,  the  arches, 
and  the  apertures. 

The  central  tendon  (cordiform  tendon)  occupies  the  middle  of  the 
diaplu'agm  (fig.  1G8),  and  is  surrounded  by  muscular  fibres ;  the 
large  vena  cava  pierces  it.  It  is  of  a  pearly  white  colour,  and  its 
tendinous  fibres  cross  in  different  directions.  In  form  it  resembles 
a  trefoil  leaf  ;  of  its  tlu-ee  segments  the  right  (c)  is  the  largest,  and 
the  left  (a)  the  smallest. 

Tlie  ^n7tor«  (crura)  are  two  large  muscular  and  tendinous  pro- 
cesses {d  and  «),  one  on  each  side  of  the  abdominal  aorta.  They 
are  pointed  and  tendinous  below,  where  they  are  attached  to  the 
upper  lumbar  vertebrte,  but  large  and  fleshy  above  ;  and  between 
them  is  a  tendinous  arch  over  the  aorta. 

In  each  pillar  the  fleshy  fibres  pass  upwards  and  forwards,  diverg- 
ing from  each  other :  the  greater  number  join  the  central  tendon 
without  intermixing,  but  the  inner  fibres  of  the  two  crura  cross  one 
another  in  the  following  manner : — ^Those  of  the  right  (e)  ascend 
by  the  side  of  the  aorta,  and  pass  to  the  left  of  the  middle  line 
decussating  with  the  fibres  of  the  opposite  cms  between  that  vessel 
and  the  opening  of  the  oesophagus.  The  fibres  of  the  other  cms  (d) 
may  be  traced  in  the  same  way,  to  form  the  right  half  of  the  ojso- 
phagean  opening.  In  the  decussation  the  fasciculus  of  fibres  from 
the  right  crus  is  generally  larger  than  that  from  the  left,  and  is 
commonly  anterior  to  it. 

The  pillars  differ  somewhat  on  opposite  sides.  The  right  («)  is 
the  larger  of  the  two,  and  is  fixed  by  tendinous  processes  to  the 
bodies  of  the  first  three  lumbar  vertebra;,  and  their  intervertebral 
substance,  reaching  to  the  disc  between  the  third  and  fourth  verte- 
brae. The  left  pillar  d  (sometimes  absent)  is  situate  more  on  the 
side  of  the  spine,  is  partly  concealed  by  the  aorta,  and  does  not 
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reach  so  far  as  the  right  by  the  depth  of  a  vertebra,  or  of  an  inter- 
vertebral substance. 

The  arches  (ligamenta  arcuata)  are  two  fibrous  bands  on  each  Two  arches, 
side  over  the  quadratus  lumborum  and  psoas  muscles,  which  give 
origin  to  fleshy  fibres. 

The  arch  over  the  psoas  (lig.  arcuat.  internum  /)  is  the  strongest,  Internal 
and  is  connected  by  the  one  end  to  the  tendinous  piece  of  the  pillar 
of  the  diaphragm,  and  by  the  other  to  the  transverse  process  of  the 
first  or  the  second  lumbar  vertebra. 

The  arch  over  the  quadratus  lumborum  (lig.  arcuat.  externum  g)  andexternaL 
is  only  a  thickened  piece  of  the  fascia  covering  that  muscle,  and 
extends  from  the  same  transverse  process  (first  or  second  lumbar) 
to  the  last  rib. 

Apertures,  Tliere  are  three  large  openings  for  the  aorta,  the  vena  Apertures 
cava,  and  the  oesophagus  ;  with  some  smaller  fissures  for  nerves  and  "*~ 
vessels. 

Tlie  opening  for  the  aorta  {h)  is  rather  behind,  than  in  the  dia-  For  the 
phragm,  for  it  is  situate  between  the  pillars  of  the  muscle  and  the  ^     '* 
spinal  column  :  it  transmits  the  aorta,  the  thoracic  duct,  and  the 
vena  azygos. 

The  opening  for  the  oesophagus  and  the  pneumo-gastric  nerves  (t)  ^°^  j^ 
is  rather  above  and  to  the  left  of  the  aortic  aperture  ;  it  is  placed  and  neneit. 
in  the  muscular  part  of  the  diaphragm,  and  is  bounded  by  the  fibres 
of  the  pillars  as  above  explained. 

The  opening  for  the  vena  cava  (h  foramen  quadratum)  is  situ-  ^^^  ^^ 
ate  in  the  right  division  of  the  central  tendon  ;  and  its  margins  are 
attached  to  the  vein  by  tendinous  fibres,  except  at  the  inner  side. 

There  is  a  fissure  (j  )  in  each  pillar  for  the  three  splanchnic  Figures  in 
nerves ;  and  through  that  in  the  left  cms  the  small  azygos  vein  **  ^  *"*■ 
also  passes. 

Dissection,  After  the  diaplu-agm  has  been  learnt,  the  ribs  that  Take  away 
support  it  on  each  side  may  be  cut  through,  and  the  pieces  of  the  Sthe'^ 
ribs  with  the  fore  part  of  the  diaphragm  may  be  taken  away,  to  d**ph'»«ni. 
make  easier  the  dissection  of  the  deeper  vessels  and  muscles.     But 
the  posterior  tliird  of  the  diaphragm  with  its  pillars  and  arches  should 
be  left ;  and  tlie  vessels  ramifying  on  it  should  be  followed  back 
to  their  origin. 

Tlie  large  vessels  of  the  abdomen,  viz.,  the  aorta  and  the  vena  aean  aorta, 
cava,  are  to  be  cleaned  by  removing  the  fat,  the  remains  of  *  the  blauchelj 
sympathetic,  and  the  lymphatic  glands ;  and  their  branches  are  to 
be  followed  to  the  diapliragm,  to  the  kidney  and  suprarenal  body, 
and  to  the  testicle.    In  like  manner  the  large  iliac  branches  of  the  ^*^  i|*«c 

vcsaelii. 

aorta  and  cava  are  to  be  laid  bare  as  far  as  Poupart*s  ligament. 
The  ureter  and  the  spermatic  vessels  are  to  be  cleaned  as  they  cross 
tlie  iliac  artery  ;  and  on  the  iliac  bloodvessel  near  the  thigh, 
branches  of  a  small  nerve  (genito-crural)  are  to  be  sought. 

Tlie  muscles  are  to  be  laid  bare  on  the  right  side,  but  on  the  left  l>i«*«t 
side  the  fascia  covering  them  is  to  be  shown  ;  ai^d  the  fat  is  to  be 
cleared  away  from  the  kidney. 

The  psoas  muscle,  the  most  internal  of  all,  lies  on  the  side  of  the  P***"  *"*^ 
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spine,  with  tlie  small  psona  euperficial  to  it  occaaon&lly.  On  its 
surface,  and  in  Uie  fat  external  to  it,  the  following  branches  of  the 
lumbar  plexus  will  be  found  : — Tlie  genito-cnirai  nerve  lies  on  the 


fnint.  Four  other  nerves  issue  at  the  outer  border — the  ilio-bypo- 
gHHtric  and  ilio-inguinal  near  the  top,  the  external  cutaneous  about 
the  centre,  and  the  large  anterior  crural  at  llic  lower  part.    Along 

*  Deep  view  of  the  muscles,  Tessel*.  and  nerves  of  the  ttbdomimil  carily 
(IllniitrBtioDn  oE  Di8t>ectiou»).  ilutdtt  and  i-itctra:  A.  Diaphragm  vith  i, 
inlcmsl,  ami  c,  eitem&l  archeil  Jigament.  i>.  Knd  of  the  <eaDi>hagDa,  cut. 
I.  Small  ]>saaa.  r.  Uirge  p*ou.  c  Qiiadratus  lumbornm.  a.  Iliaciu. 
I.  Kidney,  j.  Rectum,  k.  ISIadder.  VitirU :  a.  Diajihragmatic  arterr. 
(.  Aorta,  e,  Benal. "  d.  Spcnnatic.  t.  U|i])er  mesenteric,  cut.  /.  Lower 
lutnenteiic.  g.  Common  iliac,  and  h,  extenial  iliac  arterj.  I-.  Bpigutric 
artery,  cut ;  by  its  Hide  is  the  ras  deferens,  bending  into  the  peliis.  I.  Cir- 
comttex  iliac,    m.  Vena  wn,.     n.  Beud  rein.     o.  Ilight  spermatio  Tcin,  is 
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the  inner  border  of  the  psoas  the  gangliated  cord  of  the  sympathetic 

is  to  be  sought,  along  with  a  chain  of  lumbar  lymphatic  glands  ; 

and  somewhat  below  the  pelvic  part  of  the  muscle  the  obturator 

nerve  may  be  recognised.     External  to  the  psoas  is  the  quadratus  qmdimtus 

lumborum,  and  crossing  it  near  the  last  rib  is  the  last  dorsal  nerve,  ^"°    """ 

with  an  artery.    In  the  hollow  of  the  hip-bone  is  the  iliacus  muscle  and  ilkeiu. 

which  unites  below  with  the  large  psoas. 

The  ABDOMINAL  AORTA  (fig.  169,  b)  extends  from  the  last  dorsal  Extent  of 
vertebra  to  the  left  side  of  the  body  of  the  fourth  lumbar  vertebra, 
where  it  divides  into  the  common  iliac  arteries.  Its  commencement 
is  between  the  pillars  of  the  diaphragm,  and  its  termination  is  placed 
on  the  left  side  of  the  umbilicus,  and  nearly  on  a  level  with  the 
liighest  point  of  the  crest  of  the  hip-bone. 

The  chief  connections  of  the  vessel  with  surrounding  parts  have  Connec- 
been  before  referred  to  (p.  482),  but  some  deep  vessels  in  relation  *'°"* 
with  it  come  now  into  view.    As  tlie  aorta  lies  on  the  spine  it  rests 
on  the  left  lumbar  veins,  wliich  end  in  the  inferior  cava.    And  ^*^  ?•*!* 

YfllftlB. 

between  it  and  the  right  cms  of  the  diaphragm  lie  the  vena  azygos 
major,  and  the  thoracic  duct.  Along  the  sides  of  the  vessel  are  the 
lumbar  lymphatic  glands,  from  which  large  vessels  run  beneath  it 
to  end  in  the  beginning  of  the  thoracic  duct. 

The  branches  of  the  aorta  are  numerous,  and  arise  in  the  following  Place  of 
order  : — First,  are  the  diaplwogmatic  arteries,  two  in  number,  which  CnSd^  • 
leave  the  sides  of  tlie  vessel  immediately  it  appears  in  the  abdomen. 
Close  to  the  tendiiioii.s  ring  of  the  diaphragm,  the  single  trunk  of 
the  cocliac  axis  arises  from  tlie  front ;  and  about  a  quarter  of  an 
inch  lower  down,  also  on  the  front,  the  tnmk  of  the  superior  mesen- 
teric artery  begins.  Half  an  inch  lower  the  renal  arteries,  right  and 
left,  take  origin  from  the  sides  of  the  aorta.  On  the  lateral  part  of 
the  vessel,  close  above  each  renal,  is  the  small  capsular  branch ;  and 
below  the  renal  is  the  spermatic  artery.  From  the  front  of  the 
arterial  trunk,  one  or  two  inches  above  the  bifurcation,  springs  the 
inferior  mesenteric  artery ;  and  from  the  angle  of  division  the  small 
middle  sacral  artery  runs  downwards.  Four  small  lumbar  branches 
on  each  side  come  from  the  posterior  aspect  of  the  vessel,  opposite 
the  bodies  of  the  lumbar  vertebrae. 

The  branches  may  be  classified  into  two  sets— one  to  the  viscera  ^**'^'"^ 
of  the  abdomen  (^4sceral),  and  another  to   the  abdominal  wall 
(parietal). 

The  visceral  branches  are  cocliac  axis,  superior  and  inferior  mesen-  Jj™* 
teric,  renal,  capsular,  and  spermatic.    Tliis  set  has  been  examined,  bnmcbM. 
except  the  renal,  capsular,  and  spermatic. 

The  renal  arteries  (fig.  1G9,  c)  leave  the  aorta  nearly  at  a  right  R«nal 
angle,  and  are  directed  outwards,  one  on  each  side.    Near  the  kidney  *'^^^'^> 
each  divides  into  four  or  five  branches,  which  enter  the  renal  sub- 
stance between  the  vein  and  the  ureter.    Each  artery  lies  beneath  l"  beneath 

ite  rein ; 

common  iliac  vein,  and  r,  external  iliac  (this  letter  is  put  on  the  left  artery 
instead  of  the  rein  jast  below  it).  8.  Ureter.  Nerves :  1.  Phrenic.  2.  Ilio 
hypogastric.  3.  Ilio-ingainal.  4.  Extomal  cntaneona  of  the  thi^  5  and 
6.  Genito-cmral.     7.  Anterior  cruraL 
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its  companion  vein,  being  surrounded  by  a  plexus  of  nerres,  and 
supplies  small  twigs  to  the  suprarenal  body  (inferior  capsular),  to 
the  ureter,  and  to  the  fatty  layer  about  the  kidney. 

The  arteries  of  opposite  nides  have  some  differences.  The  left  is 
the  sliortcst,  owing  to  the  position  of  the  aorta  :  the  right  crosses 
the  spine,  and  passes  beneath  the  vena  cava. 

Tlic  middle  capsular  artery  is  a  small  branch  which  runs  almost 
transversely  outwards  to  the  suprarenal  body  :  this  offset  anasto- 
moses with  the  other  branches  of  the  suprarenal  body  from  the  renal 
and  diaphragmatic  arteries.    It  is  of  large  size  in  tlie  fetus. 

The  spermatic  artery  of  the  testicle  (fig.  169,  d)  is  remarkable  for 
its  small  size  in  proportion  to  its  length  ;  for  leaving  the  cavity  of 
the  abdomen  ;  and  for  having  the  part  in  the  abdomen  straight,  but 
that  in  tlie  conl  tortuous. 

From  its  origin  below  the  renal,  the  vessel  passes  downwards 
along  the  posterior  wall  of  the  abdomen  to  the  internal  abdominal 
ring,  where  it  enters  the  spermatic  cord  (p.  452).  In  its  course 
beneath  the  peritoneum  the  vessel  runs  along  the  front  of  the 
psoas,  crossing  over  the  ureter ;  and  on  the  right  side  it  passes  over 
the  vena  cava.  It  is  accompanied  by  the  spermatic  vein,  and  the 
spermatic  plexus  of  nerves.  In  the  fetus  before  the  testicle  leaves 
the  abdomen  the  spermatic  artery  is  very  short,  but  the  vessel 
elongates  as  the  testis  is  removed  from  its  former  site. 

In  the  female  the  corresponding  artery  (ovarian)  descends  into 
the  pelvis  to  end  in  the  ovary  and  the  uterus. 

The  parietal  branches  of  the  aorta  are  the  diaphragmatic,  lumbar, 
and  middle  sacral. 

Tlie  diaphragmatic  arteries  (inferior  phrenic)  (fig.  169,  o)  are 
directed  outwards  along  the  under  surface  of  the  diaphragm  near 
the  posterior  part,  the  left  artery  passing  beliind  the  oesophageal 
opening,  and  the  right  behind  the  vena  cava.  Each  ends  in  two 
branches : — One  (internal)  passes  onwards  towards  the  front  of 
the  diaphragm,  and  anastomoses  with  its  fellow,  and  with  the 
branch  (superior  phrenic)  to  the  diaphragm  from  the  internal 
mammary  (p.  253).  The  otlier  (external)  is  larger,  and  is  directed 
outw^ards  to  the  side  of  the  muscle,  where  it  commimicates  with  the 
musculo'phrenic  and  intercostal  arteries. 

Branches,  Small  offsets  to  the  suprarenal  body  from  the  external 
division  of  tliis  artery  are  named  superior  capsular.  Some  twigs  are 
given  by  the  left  artery  to  the  oesophagus,  and  by  the  right  to  the 
vena  cava. 

On  the  under  surface  of  the  diaphragm  are  two  branches  of  the 
internal  mammary  artery  ;  one  (superior  phrenic,  p.  253)  accompanies 
the  phrenic  nerve,  and  ramifies  over  the  middle  of  the  muscle  ;  the 
other  (musculo-phrenic,  p.  253)  appears  opposite  the  ninth  rib,  and 
passing  along  the  edge  of  the  thorax,  gives  offsets  to  the  lower 
intercostal  spaces. 

Tlie  other  parietal  branches,  viz.,  lumbar  and  middle  sacral,  are 
not  learnt  in  this  stage :  the  former  will  be  seen  after  the  lumbar 
plexus  (p.  543),  and  the  latter  in  the  pelvis  (p.  565). 
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The  cx)MMON  ILIAC  ARTERY  {^^g,  169,  g)  is  directed  outwards  from  common 
the  bifurcation  of  the  aorta,  and  divides  into  two  large  trunks  "*^  • 
opposite  the  fibro-cartilage  between  the  base  of  the  sacrum  and  the  JJ^JlJi^JSoii 
last  lumbar  vertebra : — one  of  these  (external  ihac)  supplies  tlie 
lower  limb,  and  the  other  (internal  iliac)  enters  the  pelvis.     Placed  Connec- 
obliquely  on  the  vertebral  column,  the  vessel  measures  about  two 
inches  in  length.     It  is  covered  by  the  peritoneum,  and  is  crossed 
by  branches  of  the  sympathetic  nerve,  and  sometimes  by  the  lu^ter. 
It  is  accompanied  by  a  vein  of  the  same  name.    Usually  it  does 
not  furnish  any  named  branch,  but  it  may  give  origin  to  the  ilio-  Branchee. 
lumbar,  or  a  renal  artery.    On  opposite  sides  the  vessels  have  some 
differences. 

The  right   artery  is  rather  tlie  longest,  in  consequence  of   the  Differenco 
position  of  the  aorta  on  the  left  side  of  the  spine.   To  its  outer  side  ri^**" 
at  first  is  the  vena  cava,  and  near  its  termination  is  the  psoas  muscle. 
The  companion  vein  {p)  is  at  first  beneath,  but  becomes  external 
to  the  artery  at  the  upper  part ;  and  beneath  the  right  artery  also 
is  the  left  common  iliac  vein.   The  left  artery  is  crossed  by  the  colon  •nd  left 
and  the  inferior  mesenteric  vessels  ;  and  its  companion  vein  is 
situate  below  it. 

The  length  of  the  common  iliac  ranges  from  less  than  half  an  Lengtli. 
inch  (in  one  case)  to  four  inches  and  a  half ;  but  in  the  majority 
of  instances  it  varies  between  one  inch  and  a  half  and  three  inches 
(Quain). 

The  EXTERNAL  ILIAC  ARTERY  (fig.  1G9,  h)  is  the  first  part  of  the  JPj^J"*!  . 
vessel  leading  to  the  lower  limb,  and  is  contained  in  the  cavity  of  lower  limb : 
the  abdomen.    Its  extent  is  from  the  bifurcation  of  the  common  extent  and 
iliac  to  the  lower  border  of  Poupart's  ligament,  where  it  becomes  *^''®<^*'*»' 
femoral.    And  its  direction  would  be  indicated,  on  the  surface  of 
the  abdomen,  by  a  line  from  the  left  of  the  umbiUcus  to  the  middle 
of  the  space  between  the  symphysis  pubis  and  the  front  of  the  iliac 
crest. 

The  vessel  lies  above  tlie  brim  of  the  pelvis  in  its  course  to  Poupart's  Connections 
ligament,  and  is  covered  closely  throughout  by  the  peritonemn  and  around, 
the  subperitoneal  fat.     To  its  outer  side  is  the  psoas,  except  at  its 
termination  under  Poupart's  ligament  where  the  muscle  lies  beneath 
it.    A  chain  of  lymphatic  glands  is  placed  along  the  front  and  the 
inner  side  of  the  artery. 

Near  its  origin  it  is  crossed  sometimes  by  the  ureter  ;  and  near  with  other 
Poupart's  ligament  the  vas  deferens  bends  down  along  its  inner  side,  ^••■^« 
whilst  the  spermatic  vessels,  and  part  of  the  genito-crural  nerve  lie  and  ner%'c, 
on  it  for  a  short  distance. 

The  position  of  the  external  iliac  vein  (r)  is  not  the  same  on  both  and  reina. 
sides.    The  left  vein  is  altogether  internal  to  the  artery;  whilst  the 
right,  though  internal  in  position  on  the  pubes,  afterwards  lies  be- 
neath the  arterial  tnmk.    The  circumflex  iliac  vein  crosses  it  nearly 
an  inch  above  Poupart's  ligament. 

Branches.  Two  branches,  epigastric  and  circumflex  iliac,  arise  about  TVo 
a  quarter  of  an  inch  from  the  end  of  the  artery,  and  are  distributed 
to  the  wall  of  the  abdomen  (p.  454). 
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Some  small  unnamed  twigs  are  given  to  the  psoas  moacle  and  the 
lymphatic  glands. 

Peculiarities  in  umcd  brancha.  The  epigastrie  and  circamfloz  biniidiM 
may  wander  over  the  lower  inch  and  a  half  or  two  inches  of  the  artery. 

In  unusucU  bixinchet.  Though  the  trunk  of  the  vessel  is  oommonlj  fret 
from  any  unusual  branch,  it  may  be  occupied  between  the  middle  and  the  end 
by  the  obturator  artery,  or  by  the  internal  circumflex  artery  of  the  thigh. 

Iliac  Veins  and  Vena  Cava  (fig.  1 69).  The  larger  veins  of  the 
abdomen  correspond  so  closely  with  the  arteries,  both  in  number, 
extent,  and  connections,  as  to  render  unnecessary  much  detail  in 
their  description.  As  the  veins  increase  in  size  from  the  circumfer- 
ence towards  tlie  centre  of  the  body,  those  most  distant  from  the 
heart  will  be  first  referred  to. 

The  external  iliac  (r)  is  a  continuation  of  the  femoral  vein  beneath 
Poupart's  ligament.  It  has  an  extent  like  the  artery  of  the  same 
name,  and  ends  by  uniting  with  the  vein  from  the  pelvis  (internal 
iliac),  to  form  the  common  iliac  vein.  On  the  pubes  it  is  inidde  its 
companion  artery,  and  lies  between  the  psoas  and  pectineus  muscles ; 
the  left  vein  remains  internal  to,  but  the  right  slips  beneath  its  artery. 

The  veins  opening  into  it  arc  the  epigastric  and  circumflex  iliac 
(p.  455). 

The  common  iliac  vein  (fig.  169  j??)  ascends  by  the  side  of  its  accom- 
panying artery,  the  right  almost  vertically,  and  the  left  obliquely, 
to  the  right  side  of  the  body  of  the  fifth  lumbar  vertebra,  where  it 
blends  with  its  fellow  in  one  trunk — the  vena  cava. 

The  right  vein  is  the  shortest,  and  lies  at  first  behind,  but  after- 
wards outside  the  artery  of  the  same  name.  The  left  is  altogether 
below  the  artery  of  its  own  side,  and  crosses  beneath  the  right 
common  iliac  artery. 

Each  vein  receives  the  ilio-lumbar,  and  the  lateral  sacral  branch  ; 
and  the  common  iliac  of  the  left  side  is  joined  by  the  middle  sacral 
vein. 

The  ^'ENA  cava  inferior  (fig.  169,  m)  collects  and  conveys  to  the 
heart  the  blood  of  the  lower  half  of  the  body.  Taking  origin  on 
the  right  side  of  the  fifth  lumbar  vertebra,  below  the  bifiu'cation  of 
the  aorta,  this  large  vein  ascends  on  the  right  side  of  the  vertebral 
column,  and  reaches  the  heart  by  perforating  the  diaphragm.  Its 
connections  with  the  surrounding  parts  have  been  already  noticed 
(p.  482),  but  the  description  may  be  referred  to,  as  the  position  of 
the  branches  of  the  aorta  to  it  can  be  better  seen  now. 

BrancJies.  The  cava  receives  parietal  branches  (lumbar  and  dia- 
phragmatic), from  the  wall  of  the  abdomen  and  the  diaplu*agm ;  and 
visceral  branches  from  the  testicle,  the  kidney,  the  suprarenal  body, 
and  the  liver. 

The  veins  belonging  to  the  digestive  apparatus,  viz.,  the  intestinal 
canal,  the  spleen,  and  the  pancreas,  are  united  to  form  the  vena 
portce  (p.  488)  ;  and  the  blood  contained  in  those  veins  reaches 
the  cava  by  the  vensB  cavae  hepatic®,  after  it  has  circulated  through 
the  liver. 
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The  Bpeitiiatic  vein  (fig.  169,  o)  enters  the  ahdomen  by  the  internal  Spennatic 
abdominal  ring,  after  forming  the  spermatic  plexus  in  the  cord 
(p.  527).     At  first  there  are  two  branches  in  the  abdomen,  which 
lie  on  the  sides  of  the  spermatic  artery  ;  but  these  soon  join  into 
one  trunk.    On  the  left  side  it  opens  into  the  renal  vein  at  right  ends  diflfo. 
angles,  and  a  small  valve  exists  sometimes  over  the  aperture  ;  on  ]]^^^}^" 
the  right  side  it  enters  the  inferior  cava  below  the  renal  vein.    As  iightsideii: 
the  vein  ascends  to  its  destination,  it  receives  one  or  more  branches  bimnchea. 
from  the  wall  of  the  abdomen,  and  the  fat  about  the  kidney. 

In  the  female  this  vein  (ovarian)  has  the  same  ending  as  in  the  Vein  in  the 
male,  and  it  forms  a  plexus  in  the  broad  ligament  of  the  uterus.  '*™*^ 
Valves  are  absent  from  the  vein  and  its  branches,  but  occasionally 
there  is  one  at  its  union  with  the  renal. 

The  renal  or  emulgent  vein  (fig.  169,  n)  is  of  large  size,  and  joins  Renal  x-ein; 
the  vena  cava  at  a  right  angle.   It  commences  by  many  branches  in  position  to 
the  kidney  ;  and  the  trunk  resulting  from  their  union  is  superficial       ^* 
to  the  renal  artery. 

The  right  is  the  shortest,  and  joins  the  cava  higher  up  usually  difference  on 
than  the  other.    The  left  vein  crosses  the  aorta  close  to  the  origin  "^^     **" 
of  the  superior  mesenteric  artery  :  it  receives  separate  branches  from 
the  left  spermatic  and  suprarenal  veins. 

The  suprarenal  vein  is  of  considerable  size  when  it  is  compared  ^"P"}J5?** 
with  the  body  from  which  it  comes.   Tlie  right  opens  into  the  cava,  rently  on 
and  the  left  into  the  renal  vein.  «~^*»  »**^- 

The  hepatic  veins  enter  the  vena  cava  where  it  is  in  contact  with  Hepatic 
the  liver.  These  veins  are  described  in  the  dissection  of  the  liver  noticed. 
(p.  509). 

The  lumbar  veins  correspond  in  number  and  course  with  the  ^","J)*'' 
arteries  of  the  same  name  (p.  544)  :  they  will  be  dissected  after. 

The  diaphragmatic  veins  (inferior),  two  with  each  artery,  spring  Phrenic 
from  the  under  surface  of  the  diapliragm.  They  join  the  cava  either 
as  one  trunk  or  two. 
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The  deep  muscles  in  the  interior  of  the  abdomen  are  the  psoas, 
iliacus,  and  quadratus  lumborum. 

The  PSOAS  MAGNUS  (fig.  169,  ^)  reaches  from  the  lumbar  vertebrsB  Vwmm 
to  the  femur,  and  is  situate  partly  in  the  abdomen  and  partly  in  the  SJSJSon. 
thigh. 

The  muscle  arises  from  the  front  of  the  transverse  processes  of  Origin : 
tlie  lumbar  veretebra) ;  from  the  bodies  and  intervertebral  discs  of 
tlie  last  dorsal  and  all  the  lumbar  vertebrsa  by  five  fleshy  pieces- 
each  piece  being  connected  with  the  intervertebral  substance  and 
the  borders  of  two  contiguous  vertebrsa,  and  vrith  tendinous  bands 
over  the  bloodvessels  opposite  the  middle  of  the  vertebras.  The 
fibres  give  rise  to  a  roundish  belly,  which  gradually  diminishes 
towards  Poupart*s  ligament,  and  ends  inferiorly  in  a  tendon  on  the 
outer  aspect,  which  receives  fibres  of  the  iliacus,  and  passes  beneath 
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Pou part's  ligament  to  be  inserted  into  the  small  trochanter  of  the 
femur. 

The  abdominal  part  of  the  muscle  has  the  following  connections : 
— In  front  are  the  internal  arch  of  the  diaphragm,  the  kidnej  with 
its  vessels  and  duct,  the  spermatic  vessels  and  the  genito-crural 
nerve,  and,  near  Pouparts's  ligament,  the  ending  of  the  external  iliac 
arter}'.  Posteriorly  the  muscle  is  in  contact  with  the  transverBe 
processes,  with  the  quadratus  lumborum,  and  with  the  innominate 
bone. 

The  outer  border  touches  the  quadratus  and  iliacus  ;  and  branches 
of  tlie  lumbar  plexus  issue  from  beneath  it.  The  inner  border  is 
partly  connected  to  the  vertebrie,  and  is  partly  free  along  the  margin 
of  the  pelvis : — along  the  attached  part  of  this  border  lies  the 
sympathetic  nerve,  with  the  cava  on  the  right,  and  the  aorta  -on  the 
left  side  ;  along  the  free  or  pelvic  part  are  the  external  iliac  artery 
and  vein. 

Action.  If  the  femur  is  free  to  move  it  is  raised  towards  the  belly ; 
and  as  the  flexion  proceeds,  the  limb  is  rotated  out  by  the  attach- 
ment of  the  muscle  to  the  trochanter  minor.  The  psoas  is  always 
combined  with  the  iliacus  in  flexion  of  the  hip-joint. 

When  the  lower  limbs  are  fixed  the  two  muscles  will  draw  down 
the  lumbar  part  of  the  spine,  and  bend  the  hip- joints,  as  in  stooping 
to  the  ground.  One  muscle  under  tlie  same  circumstances  can  incline 
the  spine  laterally. 

The  PSOAS  pAKvus  (fig.  169,  ^)  is  a  small  muscle  with  a  long  and 
flat  tendon,  which  is  placed  on  the  front  of  the  large  psoas,  but  is 
rarely  present.  Its  fibres  arise  from  the  bodies  of  the  last  dorsal 
and  first  lumbar  vertebra;,  with  the  intervening  fibro-cartilage.  Its 
tendon  becomes  broader  inferiorly,  and  is  inserted  into  the  ilio- 
pectineal  eminence  and  the  brim  of  the  pelvis,  joining  the  fascia 
over  the  iliacus  muscle. 

Action,  If  the  spine  is  inunoveable  the  two  muscles  will  make 
tense  the  pelvic  fascia.  The  pelvis  being  fixed  they  may  assist  in 
bending  the  lumbar  region  of  the  spinal  column. 

The  ILIACUS  MUSCLE  (fig.  169,  ")  occupies  the  iliac  fossa  on  the 
inner  aspect  of  the  hip-bone,  and  is  blended  inferiorly  witli  the 
psoas.  It  is  triangular  in  form,  and  has  a  fleshy  origin  from  the 
iliac  fossa  and  the  ilio-lumbar  ligament,  from  the  base  of  the  sacrum, 
and  from  the  capsule  of  the  hip-joint  in  front.  The  fibres  pass 
inwards  to  the  tendon  of  the  psoas,  uniting  with  it  even  to  its 
insertion  into  the  femur,  but  some  reach  separately  the  fenmr  near 
the  small  trochanter. 

Above  Poupart's  ligament  the  muscle  is  covered  by  the  iliac  fascia ; 
but  over  the  right  iliacus  is  placed  the  caecum,  and  over  the  left, 
the  sigmoid  flexure.  Beneath  it  are  the  innominate  bone  and  the 
capsule  of  the  hip-joint ;  and  between  it  and  the  grooved  anterior 
margin  of  the  bone,  above  the  joint,  is  a  bursa.  The  inner  margin 
is  in  contact  with  the  psoas  and  the  anterior  crural  nerve.  The  con- 
nections of  the  united  psoas  and  iliacus  below  Poupart's  ligament 
are  given  with  the  dissection  of  the  thigh  (p.  636). 
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Action,  The  iliacuB  flexes  the  liip-joint  with  the  psoas  when  the  U««  to  bend 
femur  is  moveable,  and  bends  forwards  the  pelvis  when  the  limb  is    ^^ 
fixed.     In  consequence  of  its  union  with  the  psoas,  the  two  are 
described  as  the  flexor  of  the  hip-joint  by  Theile. 

The  QUADKATUS  LUMBORUM  (fig.  169,  ^)  is  a  short  thick  muscle  Quadratus 
between  the  crest  of  the  hip-bone  and  the  last  rib.    About  two  *"" .  *™"** 
inches  wide  inf eriorly,  it  arises  from  the  ilio- vertebral  ligament,  and      *^"* 
from  the  iliac  crest  of  the  hip-bone  behind,  and  an  inch  outside 
that  band.    The  fibres  ascend  to  be  inserted  by  distinct  fleshy  and  iiuertion. 
tendinous  slips  into  the  apices  of  the  transverse  processes  of  the 
four  upper,  or  all  the  lumbar  vertebrm  ;  and  into  the  body  of  the 
last  dorsal  vertebra,  and  the  lower  border  of  the  last  rib  for  a 
variable  distance. 

Tliis  muscle  is  encased  in  a  sheatli  derived  from  the  fascia  lum-  it  is  con- 
borum.     Crossing  the  surface  arc  branches  of  the  lumbar  plexus,  a  sheath, 
together  with  the   last  dorsal  nerve  and  its  vessels.     Beneath  the 
quadratus  is  the  mass  of  the  erector  spina)  muscle. 

Action.  Both  muscles  keep  straight  the  spine  (one  muscle  antago-  Use  of  both 
nising  the  other)  ;  and  by  fixing  the  last  rib  they  aid  in  the  more  "*"**^  **' 
complete  contraction  of  the  diaphragm. 

One  muscle  will  incline  laterally  the  lumbar  region  of  the  spine  of  one. 
to  the  same  side,  and  depress  the  last  rib. 

Fascia  of  the  quadratus.  Covering  the  surface  of  the  quadratus  Fascia  of  the 
is  a  thin  membrane,  which  is  derived  from  the  liinder  aponeurosis  ^  "*' 
of  the  transvcrsalis  abdominis  (fascia  lumborum,  p.  385) ;  it 
passes  in  front  of  the  quadratus  to  be  fixed  to  the  tips  and  borders 
of  the  lumbar  transverse  processes,  to  the  ilio-lumbar  ligament  below, 
and  to  the  last  rib  above.  This  fascia  forms  the  thickened  band 
called  ligamentum  arcuatum  externum,  to  which  the  diaphragm  is 
connected  (p.  531). 

Fascia  of  the  iUacus  and  psoas.  A  fascia  covers  the  two  fiexor  lilac  fkaoia 
muscles  of  the  hip- joint,  and  extends  in  different  directions  as  far 
as  their  attachments.     Over  the  iliacus  muscle  the  membrane  is  joined  by 
thickest  ;    and  a  strong  accession  is  received  from  the  tendon   of  Jjjjjj^^ 
the  small  psoas.    Its  disposition   at  Poupart's  ligament,  and  the  attach- 
part  that  it  takes  in  the  formation  of  the  crural  sheath,  have  been  ments 

below  * 
before  explained  (p.  4G4).  ' 

Opposite  the  pelvis  the  membrane  is  inserted  into  the  brim  of  interaaiiy 
that  cavity  for  a  short  distance,  and  into  the  hip  bone  along  the  ***  ^^^  '* 
edge  of  the  psoas.     Opposite  the  spinal  column  it  becomes  tliin, 
and  is  fixed  on  the  one  side  to  the  lumbar  vertebrie  and  the  h'ga-  and  the 
mentum  arcuatum  internum,  but  is  blended,  on  the  other,  with  the  ^^'te*''*- 
fascia  on  the  quadratus.    Tlie  fascia  should  be  divided  over  the 
psoas  on  the  left  side,  and  reflected  towards  the  brim  of  the  pelvis. 

Dissection.  The  student  is  now  to  clean  the  lymphatic  glands  Trace  the 
lying  along  the  vertebrio,  and  to  trace  upwards  some  lymphatic  ^^^     ^^ 
vessels  to  the  thoracic  duct. 

To  show  the  origin  of  the  duct,  the  diaphragm  is  to  be  divided 
over  the  aorta,  and  its  pillars  are  to  be  thrown  to  the  sides  ;  a  piece 
may  be  cut  out  of  the  aorta  opposite  the  first  lumbar  vertebra.    The 
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beginning  of  the  duct  (chyli  receptaculnm),  and  of  the  vena  aaygos, 
may  be  well  seen  ;  and  the  two  may  be  followed  upwards  into  the 
thorax. 

On  the  left  side  the  student  may  trace  the  splanchnie  nerves  and 
the  small  vena  azygos  through  the  pillar  of  the  diaphragm ;  and 
may  show  the  knotted  cord  of  the  sympathetic  nerve  entering  the 
abdomen  beneath  the  arch  over  the  psoas  muscle. 

Lymphatic  glands,  A  chain  of  glands  is  plaped  along  the  side  of 
the  external  iliac  artery,  and  along  the  front  and  sides  of  the  lombar 
vertebrae  ;  they  are  connected  by  short  tubes,  which  increase  in  size 
and  diminish  in  number,  and  opposite  the  first  lumbar  vertebra  three 
or  four  trunks  unite  in  the  thoracic  duct.  Into  the  glands  the 
lymphatics  of  the  lower  limbs,  and  those  of  the  viscera  and  wall  of 
the  abdomen  are  received. 

Recepiaculum  chyli  (Pecquet).  The  thoracic  duct  begins  in  the 
abdomen  by  the  union  of  three  or  four  large  lymphatic  vessels.  Its 
commencement  is  marked  by  a  dilatation,  which  is  placed  on  the 
right  side  of  the  aorta,  about  opposite  the  first  lumbar  vertebra. 
Tlie  duct  enters  the  thorax  by  passing  through  the  diaphragm  with 
the  aorta. 

Beginning  of  the  azygos  veins.  The  right  vein  (vena  azygos  major) 
begins  at  the  first  or  second  lumbar  vertebra  by  a  small  branch, 
which  is  united  with  a  lumbar  vein.  It  enters  the  thorax  with  the 
thoracic  duct  and  the  aorta,  to  the  right  of  which  it  lies. 

The  left  or  small  azygos  vein  begins  on  the  left  side  of  the  spine, 
joining  one  of  the  lumbar  veins,  and  passes  through  the  pillar  of 
the  diaphragm,  or  through  the  aortic  opening. 

The  anatomy  of  these  veins  is  given  in  the  description  of  the 
thorax,  p.  363. 


Section  VI. 


SPINAL   AND   SYMPATHETIC  KERVES. 

Tlie  spinal  nerves  of  the  loins  are  imited  in  a  plexus,  and  supply 
the  limb  and  the  contiguous  portions  of  the  tnmk. 

Dissection,  The  lumbar  nerves  and  their  plexus  are  to  be  learnt 

on  the  left  side,  although  the  woodcut  shows  them  on  the  right 

side  ;  and  to  bring  them  into  view,  the  dissector  should  cut  through 

Dissection     the  external  iliac  vessels,  and  afterwards  scrape  away  the  psoas. 

?ir  jfiexS     ^^^  *^®  ^^^*  V^^  *^^®  fleshy  fibres  may  be  removed  freely  ;  but  a 

on  left  Bide,  small  branch  (accessor}^  of  the  obturator)  should  be  first  looked 

for  at  the  inner  border  of  the  muscle.    In  the  substance  of  the 

quadratuB  lumborum  a  communication  may  be  sometimes  found 

between  the  last  dorsal  and  the  first  lumbar  nerve. 

Tlie  cord  of  the  sympathetic  nerve  lies  along  the  edge  of  the 
psoas,  and  offsets  of  it  join  the  spinal  nerves ;  these  are  to  be 
followed  back  along  the  lumbar  arteries. 


with  syin 
patlietic. 


LUMBAE  PLESDS   A>'D   BR.VSCHES. 

Ou  the  right  Bide  tbe  psoas  is  to  be  left  untouched,  in  order  thnt 
the  place  of  emergence  of  the  differeDt  nerve  branches  from  it  may 
be  noticed. 

Lumbar  Spinal  Nebvks.  The  anterior  primary  branches  of  the  Fi 
lumbar  nerves  enter  tlie  lumbar  plexus,  with  the  exception  of  tlie  j,] 
last.       Five    in    number, 

tiiey  increase  in  size  from  F'g- 170.* 

the  first  to  tbe  last,  and 
are  joined  by  filaments  of 
tbe  Bf  mpatlietic  near  the 
intervertebral  foramina. 
Before  entering  the  plexus 
tliey  supply  branches  to 
the  psoas  and  quadratus 
lumborum  muscles. 

The  fifth  nerve  (Sf,'. 
175)  receives  a  communi- 
cating branch  from  the 
fourth,  and  is  to  be  fol- 
lowed into  the  pelvis  to 
its  junction  with  tiie  sa- 
cral plexus.  After  the 
two  are  united,  the  name 
lumlro-iacral  is  applied  to 
tbe  common  trunk  ;  and 
fron)  this,  before  it  enters 
the  sacral  plexus,  arises  the 
superior  gluteal  nerve  ('). 

The       LUMBAR        PLEXUS 

(fig.  170)  is  fonncd  by 
the  intercommunication 
of  the  first  four  lumbar 
nerves.  Contained  in  the 
substance  of  the  psoas 
near  the  posterior  surface, 
it  consists  of  ■ 
eating  loops  betwet 

creases  in  size  from  above  downwards,  like  the  individual  nerves, 
Superiorly  it  is  sometimes  united  by  a  small  branch  with  the  lost  ^ 
dorsal  nerve  ;  and   inferiorly  it  joins  the  sacral  plexus  tlirough  tlic  "' 
large  lum bo-sacral  cord. 

The  branches  of  the  plexus  are  six  in  number,  and  supply  the  fi 
lower  part  of  the  abdominal  wall  and  the  muscular  covering  of  the  Ijj 

*  Direction  of  tlic  lumbar  pLexua  aad  its  liraucbea.  (UluBtntiDDS  of  Oh- 
sectiana.)  a.  External  iliac  artcTf.  cut  ucroes.  i.  Thoncic  duct.  c.  Aijgos 
vein.  AVntri:  Tlic  ligares  1  to  5  mark  the  trunks  ot  the  five  lumbarnctTBH. 
■/.  Splanchnic  nerves.  ;.  laet  doisal.  f.  Ilio-Lypogastric  g.  lUc-ingniiul. 
A.  Uenito-cmral.  i*.  External  catancoua.  k,  Aal«riar  cniral.  I.  Accessory 
to  obturator,     rt.  Obturator,     o.  Qanjliated  cord  of  the  syiayaUietic 
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spermatic  cord,  the  fore  part  of  the  thigh,  and  the  inner  side  of 
the  leg. 

Tlie  first  two  branches  (ilio-hypogastric  and  ilio-ingirinal)  end  as 
cutaneous  nerves  of  the  buttock,  lower  part  of  the  abdonMb,  and 
the  scrotum. 

a.  Tlie  ilio-hypogasiric  branch  (fig.  170,  /)  1«  derived  from  the 
first  nerve,  and  appears  at  the  outer  border  of  the  psoas  muscle, 
near  the  upper  end.  It  is  directed  over  the  quadratus  lumbonmi 
to  the  iliac  crest,  and  enters  the  wall  of  the  abdomen  by  pene- 
trating the  transversalis  abdominis.  Its  termination  in  the  integu- 
ments of  the  buttock  and  abdomen,  by  means  of  an  iliac  and  a 
hypogastric  branch,  has  been  already  mentioned  (p.  450). 

b.  The  iliO'inguinal  branch  (g)  arises  with  the  preceding  fnnn 
the  first  nerve,  and  issues  from  the  psoas  nearly  at  the  same  spot. 
Of  smaller  size  than  the  ilio-hypogastric,  this  branch  conrses  out- 
wards over  the  quadratus  and  iliacus  muscles  towards  the  front  of 
the  crest  of  the  hip  bone,  where  it  pierces  the  transversalis  abdo- 
minis. The  farther  course  of  the  nerve  in  the  abdominal  wall,  and 
its  distribution  over  the  scrotum  and  the  groin,  are  before  noticed 
(p.  451). 

c.  The  genito-crural  nerve  (h)  is  distributed  to  the  cremaster 
muscle  and  the  limb.  It  arises  from  the  second  lumbar  nerve,  and 
from  the  connecting  loop  between  the  first  two  ;  it  pierces  the  fibres 
of  the  psoas,  ond  descending  on  the  surface  of  the  muscle  divides 
into  the  two  following  pieces.  Sometimes  the  nerve  is  divided  m 
the  psoas,  and  tlie  pieces  perforate  separately  the  muscle. 

The  cremasteric  branch  descends  on  the  external  iliac  artery,  and 
furnishes  offsets  around  it:  it  passes  from  the  abdomen  with  the 
spermatic  vessels,  and  is  distributed  in  the  cremaster  muscle.  In 
the  female  the  ner\'e  is  lost  in  the  round  ligament. 

The  crural  branch  issues  beneath  Poupart's  ligament  to  supply 
the  integument  of  the  thigh  (p.  608). 

d.  The  external  cutaneous  nerve  of  the  thigh  (t)  arises  from  tlie 
second  nerve  of  the  plexus,  or  from  the  loop  between  it  and  the 
third,  and  appears  about  the  middle  of  the  outer  border  of  the 
psoas.  The  ner\'e  then  crosses  the  iliacus  to  the  interval  between 
the  anterior  iliac  spinous  processes,  and  leaves  the  abdomen  be- 
neatli  Poupart's  ligament,  to  be  distributed  on  the  outer  aspect  of 
the  limb  (p.  609). 

€.  The  anterior  crural  nerve  (k)  is  the  largest  offset  of  the  plexus, 
and  supplies  branches  mainly  to  the  extensor  muscles  of  tlie  knee 
joint,  and  to  the  teguments  of  the  front  of  the  thigh  and  inner  side 
of  the  leg.  Taking  origin  from  the  third  and  fourth  ner^^e8,  and 
receiving  a  fasciculus  also  from  the  second,  this  large  trunk  appears 
towards  the  lower  part  of  the  psoas,  where  it  lies  between  that 
muscle  and  the  iliacus.  It  passes  from  the  abdomen  beneath  Pou- 
part's ligament ;  but  before  the  final  branching  in  the  thigh  (p.  628), 
the  ner\-e  sends  off  the  following  twigs  : — 

Some  small  branches  are  furnished  to  the  iliacus  from  the  outer 
side  of  the  nerve. 


LUMBAB   ARTERIES   AND   VEINS.  64S 

A  br<mch  to  the  femoral  artery^  whose  place  of  origin  varies  much,  to  femoral 
is  (Ustributed  around  the  upper  part  of  that  vessel.  ^' 

/.   The  ohiurator  nerve  (n)  appertains  to  the  adductor  muscles  of  Obtarator 
the  thigh  (p.  633).    Derived  from  the  third  and  fourth  nerves  in  abdomen ; 
the  plexus,  it  is  directed  beneath  the  psoas  to  the  inner  border ; 
escaped  from  beneath  the  muscle  the  nerve  crosses  the  pelvis  below 
the  external  iliac,  but  above  the  obturator  vessels,  and  enters  the  endtla'tho 
thigh  through  the  aperture  at  the  top  of  the  thyroid  foramen.  ^*^» 
Occasionally  the  obturator  gives  origin  to  the  following  branch : — 

The  accessory  obturator  nerve  (J)  arises  from  the  trunk  of   the  |t«  ac«Ba»ory 
obturator,  or  from  the  third  and  fourth  nerves  of  the  plexus.    Its 
coiu^e  is  along  the  inner  border  of  the  psoas  beneath  the  investing  Ui)  joint. 
fascia,  and  over  the  hip  bone  to  the  thigh,  where  it  ends  by  joining 
the  obturator  nerve,  and  supplying  tlie  hip  joint. 

Gangliated  cord  of  the  sympathetic.     The  lumbar  part  of  the  Sj^?"*  ni 
gangliated  cord  of  the  sympathetic  in  the  abdomen  is  placed  on  the  in  the 
side  of  the  spinal  column  (fig.  170)  ;  it  lies  along  the  inner  border  »^*»»'«* 
of  the  psoas  muscle,  nearer  the  front  of  the  vertebra)  than  in  the  {^  thorax ; 
thorax,  and  is  somewhat  concealed  on  the  right  side  by  the  vena 
cava.    The  cord  possesses  four  or  five  oblong  ganglia  opposite  the  haa  fonr  w 
bodies  of   the   vertebrce,   which   supply  connecting  and   visceral    ^®®*"*    ' 
branches. 

Connecting  branches.  From  each  ganglion  two  small  branches  are  branches  to 
directed  backwards  along  tlie  centre  of  the  body  of  the  vertebra,  neJvw, 
with  the  lumbar  artery  ;  these  unite  with  one  or  two  spinal  nerves 
near  the  intervertebral  foramen.    Tlie  connecting  branches  are  long 
in  the  lumbar  region  in  consequence  of  the  gangliated  cord  being 
raised  by  the  psoas  muscle  nearer  the  front  of  the  vertebrce. 

Branches  of  distribution.    Most  of  the  internal  branches  throw  «k1  «npplie« 
themselves  into  the  aortic  and  hypogastric  plexuses,  and  so  reach 
the  viscera  indirectly.    Some  filaments  enter  the  vertebras  and  their 
connecting  ligaments. 

Last  dorsal  nerve  (fig.  170  e).    The  anterior  primary  branch  of  the  L«8t  dorsal 
last  dorsal  resembles  the  intercostal  ner\'es  in  its  distribution,  but  "*"''*' 
differs  from  them  in  not  being  contained  in  an  intercostal  space. 
Lying  below  the  last  rib,  the  nerve  is  directed  outwards  across  the 
upper  part  of  the  quadratus  lumborum,  and  beneath  tlie  fascia  cover- 
ing that  muscle,  as  far  as  the  aponeurosis  of  the  transversalis  ab-  <^onrse  in 
dominis  (fascia  lumborum)  ;  here  it  enters  the  wall  of  the  abdomen,  abdomen, 
and  ends  in  an  abdominal  and  a  cutaneous  branch  (p.  450).    The 
lowest  intercostal  artery  accompanies  it. 

Near  the  spine  it  furnishes  a  small  branch  to  the  quadratus  muscle ;  ^wa^ch  to 

muscle. 

and  it  may  communicate  by  means  of  this  with  the  first  lumbar 
nerve. 

The  LUMBAU  ARTERIES  of  the  aorta  (p.  533),  are  furnished  to  the  J^^?" 
Back,  the  spinal  canal,  and  the  wall  of  the  abdomen  :  they  resemble  five  in  nnm- 
the  aortic  intercostals  in  their  course  and  distribution.    Commonly  ^l^J^  ****** 
four  in  number  on  each  side,  they  arise  opposite  the  centre  of  the 
lumbar  vertebrae,  and  the  vessels  of  opposite  sides  are  sometimes 
joined  in  a  common  trunk  ;  they  then  pass  backwards  beneath  the  course : 
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DISSECTION    OF   THE   ABDOMEN.'^^ 

pillar  of  the  diaphragm  and  the  psoas,  to  reach  tlie  interval  between 
the  transverse  processes,  where  each  ends  in  an  abAol^inAl  4Mui  a 
dorsal  branch.  The  arteries  of  the  right  side  lie  b«ieafli  {(i^  ^<^Q& 
cava. 

The  dorsal  branch  continues  to  the  Back  between  the  transverse 
processes,  and  supplies  an  oflset  to  the  spinal  caila!  ^p.  398,  415). 

The  abdominal  branches  are  directed  outwards  beneath  the  quad' 
ratus  lumhonim,  and  enter  the  posterior  partt>£  tlie  abdominal  wall, 
where  they  anastomose  with  the  lower  intett^mital  above,  and  witli 
the  circumflex  iliac  and  ilio-lumbar  arteries  below :  these  branches 
supply  the  psoas  and  quadratus  muscles  ;  and  tlie  last  furnishes  an 
ofbet  to  the  teguments  witli  the  ilio-hypogastric  nerve. 

The  LUMBAR  VEINS  are  the  same  in  number,  and  have  the  same 
course  as  the  arteries.  Commencing  by  the  miion  of  a  dorsal  and 
an  abdominal  branch  at  the  root  of  the  transverse  process,  each 
trunk  is  directed  forwards  to  the  vena  cava.  They  open  into  the 
back  of  the  cava,  either  singly,  or  conjointly  with  tliose  of  the 
opposite  side.  On  the  left  side  the  veins  are  longer  than  on  the 
right,  and  pass  beneath  the  aorta. 

Around  the  transverse  processes,  and  beneath  the  psoas  muscle, 
the  lumbar  veins  communicate  freely  with  one  another,  with  tlie 
ilio-lumbar,  and  sometimes  with  the  common  iliac,  so  as  to  form  a 
plexus  of  veins.  Issuing  above  from  the  plexus  is  a  small  branch, 
the  ascetuling  lumhar  vein,  whicli  joins  the  azygos  vein  of  the 
corresponding  side  of  the  body. 
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CAVITY   OF    THE   PELVIS. 


The  cavity  of  the  pelvis  is  a  pai*t  of  the  general  abdominal  space  Definition 
(p.  466),  and  is  situate  below  the  brim  of  the  true  pelvis.  Sn." 

Boundaries,  The  space  is  smrounded  by  the  firm  bony  ring  of  BoundAries. 
the  pelvic  bones  :  it  is  bounded  behind  by  the  sacrum  and  coccyx,  Behind  and 
with  the  pjrriformis  muscles  and  the  sacro-sciatic  ligaments  ;  and  ^'<^'»^- 
laterally  and  in  front,  by  the  innominate  bones  covered  by  the 
obturator  muscles. 

Inferiorly,  or  towards  the  perinaium,  the  cavity  is  limited  by  the  Below, 
fascia  reflected  from  the  wall  to  the  viscera,  and  by  the  levatores 
ani  and  coccygei  muscles  :    only  in  this  last  direction,  where  the 
bounding  structures  are  moveable,  can  alterations  be  made  in  the 
size  of  the  space. 

Contents.  In  the  pelvis  are  contained  the  urinary  bladder,  the  Content*, 
lower  end  of  the  large  intestine  or  the  rectum,  and  some  of  the 
generative  organs,  according  to  the  sex.    All  the  viscera  possess 
vessels,  nerves,    and  lymphatics ;    and   the   serous   membrane   is 
reflected  over  them. 


Section  I. 

PELVIC   FASCIA   AND    MUSCLES    OF   THE   OUTLET. 

On  the  wall  of  the  pelvis  is  a  thin  fascia  (pelvic),  which  extends  Outline  of 
from  the  brim  to  the  outlet,  and  covers  the  obturator  muscle.  the  pelvis. 

Dissection,  To  bring  into  view  the  pelvic  fascia,  the  internal  iliac  steps  to  de- 
vessels,  and  the  psoas  (if  this  has  not  been  removed  in  the  dissec-  J^iJJJiJ^^' 
tion  of  the  lumbar  plexus),  are  to  be  taken  away  on  the  left  side 
of  the  body.    Tlie  obturator  vessels  and  nerve  are  to  be  cut  through  in  tiie 
on  the  same  side  ;  and  the  peritoneum  being  detached  from  the  ^*  ^  * 
wall  of  the  pelvis,  the  fascia  will  be  seen  on  scraping  away  with 
the  handle  of  tlie  scalpel  a  large  quantity  of  fat.     By  this  proceed- 
ing the  membrane  is  dissected  in  its  upi>er  half,  or  as  low  as  the 
situation  of  a  piece  of  fascia  (rccto-vesical)  which  is  attached  to  it, 
and  is  directed  inwards  to  the  viscera. 

To  display  the  lower  half,  the  student  must  raise  the  outlet  of  the 
pelvis  ;  and,  should  the  perina^um  be  undissected,  the  fat  must  be  and  the 
taken  from  the  ischio-rectal  hollow.    The  lower  part  of  the  pelvic  P«'^*»*'*™» 
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fascia  will  now  appear  on  the  outer  side  of  that  fossa,  as  it  covars 
the  obturator  muscle. 

An  additional  step  for  showing  the  arrangement  of  the  fascia 
may  be  taken,  by  removing  the  external  obturator  muscle  and  the 
obturator  membrane,  and  then  scraping  away  through  the  thyroid 
hole  the  obturator  intemus  muscle,  so  as  to  look  at  the  fascia  through 
that  aperture. 

The  PELVIC  FASCIA  is  a  thin  membrane  in  close  contact  with  the 
obturator  muscle,  and  is  fixed  to  the  bone  around  the  attachment 
of  the  fleshy  fibres,  so  that  it  might  be  called  the  special  faada 
(obturator)  of  that  muscle. 

Superiorly  it  is  fixed  into  the  brim  of  the  pelvis  for  a  short 
distance  at  the  lateral  aspect  of  the  cavity.  In  front  of  that  spot 
it  does  not  extend  so  high  as  the  brim,  but  is  inserted  into  the  bone 
around  the  attachment  of  the  obturator  muscle,  except  opposite  the 
hole  for  the  obturator  vessels  and  nerve,  where  it  is  imited  with  the 
obturator  membrane.  Inferiorly  the  fascia  is  attached  to  the  hip 
bone  along  the  side  of  the  pubic  arch,  and  to  the  margin  of  the 
great  sacro-sciatic  ligament  where  tlio  obturator  mtemus  issues  from 
the  pelvis. 

The  outer  surface  of  the  fascia  is  in  contact  with  tlie  obturator 
muscle.  The  inner  surface  corresponds  above  with  the  cavity  of 
the  pelvis,  and  below,  with  the  iscliio-rectal  fossa.  With  this  suiface 
the  thin  membrane  (rccto-vesical)  supporting  the  viscera  of  the 
pelvis  is  united  ;  the  place  of  union  being  indicated,  on  looking  into 
the  pelvis,  by  a  wliitish  line  near  to,  and  on  a  level  with  the  ischial 
spine.  At  the  posterior  border  of  the  obturator  muscle  the  fascia 
is  joined  by  a  thin  membrane  (fascia  of  the  pyrif ormis),  wliich  covers 
the  pyrifomiis  muscle  and  the  sacral  plexus  but  is  beneath  the  iliac 
vessels  by  branches  of  which  it  is  perforated. 

The  recto-vesical  fascia  may  be  now  seen  in  part  ;  but  it  will  be 
better  displayed  after  tlie  hip  bone  has  been  taken  away. 

Dissection.  To  obtain  a  side  view  of  the  pelvis  (fig.  171)  it  will 
be  necessary  to  detach  the  left  innominate  bone.  Tlie  pelvic  fascia 
is  first  to  be  separated  from  the  bono  and  the  obturator  muscle. 
The  innominate  bone  is  next  to  be  sawn  through,  in  front,  rather 
external  to  the  sjonphysis,  and,  behind,  at  the  articulation  with  the 
sacrum.  After  the  bone  has  been  pulled  somewhat  away  from  the 
rest  of  the  pelvis,  the  ischial  spine  with  the  recto-vesical  fascia 
attached  to  it  may  be  cut  off  with  a  bone-forceps  ;  and  the  piece  of 
the  bone  may  be  then  removed  by  cutting  through  the  pyriformis 
muscle,  the  vessels  and  nerves  passing  through  the  sacro-sciatic 
notch,  and  any  other  structure  that  may  retain  it. 

A  block  is  afterwards  to  be  placed  beneath  the  pelvis.  The 
bladder  is  to  be  moderately  distended  with  air  tlu-ough  the  ureter, 
and  the  lu-ethra  is  to  be  tied.  Some  tow  is  to  be  introduced  into 
the  rectum,  also  into  the  vagina  if  it  is  a  female  pelvis  ;  and  a 
small  piece  is  to  be  placed  in  the  pouch  of  peritoneum  between  the 
bladder  and  the  rectum.  After  the  viscera  are  thus  made  prominent 
without  distension,  the  ischial  spine  and  the  recto-vesical  fascia 


PABTS   IN    OUTLET    OF  PELVIS.  6J: 

should  be  rtiBed  with  hooka  whilat  the  levator  ani,  D,  aud  coccygcus 
muscle,  c,  b«low  it  are  cleaned. 

Paris  ckving  the  pehii  below.  In  addition  to  the  recfo-vesical  "^JL'',"' 
fascia,  the  following  parta  close  the  pelvic  cavity  on  each  side,  cio«d  by 
between  the  Bacram  and  the  pubic  sytnphysia. 

Behind,  the  ttudent  will  meet  with  the  pyriformiB  passing  through  pyrlformEs, 
.  the   great  sacro-Bciatic  notch,  with  the  -gluteal  veBscIa  and  nerve  gou«,ioci 
above  it    Neit  comes  the  coccygeus  muscle,  c,  on  the  araall  aacro-  JJ^J^tA 
sciatic  ligament,  between  tlie  ischial  spine  and  the  coccyx :  one 


border  of  the  muscle  reaches  towards  tlie  pyriformia,  the  other  to  withveiHis, 
the  levator  ani ;  and  between  its  hinder  border  and  the  pyriformis  •'"'''°""- 
lie  the  aacrul  plexua  of  nerves  ('),  and  theaciaticand  pudic  veBsela. 
The  greater  part  of  the  pelvic  outlet  is  cloaed  by  the  levator  ani,  bylentor 
D,  which   eitcnds  forwards   from  the  coccygeus  to  the  aymphysis  "'■ 
pubis.     It  meets  its  fellow  inferiorly,  but  the  musclea  of  opposite  w^t 
aides  are  separated  in  front  by  the  urethra,  with  the  vagina  in  the  bslox  tha 
female  ;  and  the  interval  between  them  is  closed  by  the  triangular  ^" 
ligament  of  the  perinieum,  u. 

The   COCCVGEUS   UUSCLK  (fig.   171, '')  ia   flat   and   triangular,  and  Cocuygeni; 
assiats  to  cloae  the  outlet  of  tlie  pelvis.     It  arita  from  the  upper  •"»" 
part  of  the  iachial  apine,  and  some  fibres  are  attached  to  the  small 
aacro-aciatic  ligament.     Widening  as  it  passea  inwards  the  muacle 
is  inserted  into  the  aide,  and  the  contiguous  anterior  surface  of  tlie  aai  inser- 
coccyi,  and  into  the  side  of  the  lower  piece  of  the  sacrum.  "™" 

The  inner  surface  looks  to  the  pelvis,  and  is  in  contact  with  the  Conneotlont 
rectum  on  the  left  aide  :  the  opposite  surface  rests  on  the  small  "f"™*" 

*  Side  view  of  the  muscles  in  the  ontlet  of  the  pelris  (HlDrtrationa  of  Dig- 
Bectioni).  Muidti :  A.  Qlnt^ui  taaiimiu,  cut.  B.  Paoas  and  Iliacui.  cut. 
a  Coccjgeos,  n.  Levator  idL  ■.  External  uial  apbincler.  t.  Ejacnlalw 
nrine.  a.  Ischial  Bpine,  cut  off.  H.  TriuigDiar  tiganieiit.  AHeria :  a 
Eitemal  iliac  artery,  cut ;  b,  its  accompanying  rein.  c.  Oblilerated  hypo- 
evtric  cord.  d.  Upper  leaical,  and  t,  leer  venica).  /.  lutonial  padic 
NtTva:  1.  Sacral  pleiui.     2.  Inferiar  luenonhaidal.     3.     Fndic. 

IT  K  2 
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sacro-Bciatic  ligament.  The  hinder  border  ifl  contigaoas  to  the 
pyrif  ormis  muscle,  vessels  and  nerves  intervening ;  and  the  anterior 
border  is  parallel  with  the  levator  ani  muscle. 

Action.  Uniting  in  its  action  with  the  hinder  fibres  of  the  leva- 
tor ani,  the  muscle  will  draw  slightly  forwards  the  coccyx. 

The  LEVATOR  AHi  (fig.  171,  ^)  is  a  thin  flat  muscle,  which  is  attached 
above  to  the  side  of  the  pelvis,  and  descends  into  the  outlet  of  the 
cavity,  where  it  joins  its  fellow  and  supports  the  viscera. 

It  arises  anteriorly  by  fleshy  fibres  from  an  oblique  line  above 
the  obturator  intemus  ;  lower  down  from  the  fascia  on  that  muscle, 
and  from  the  back  of  the  triangular  ligament.  Posteriorly  it  is 
fixed  to  the  lower  and  inner  surface  of  the  ischial  spine.  And  be- 
tween those  osseous  attachments  the  muscle  takes  origin  from  the 
under  surface  of  the  recto-vesical  fascia,  but  not  in  a  straight  line. 
All  the  fibres  are  directed  downwards  to  be  inserted  after  the  follow- 
ing manner  : — The  anterior,  the  longest,  descend  by  the  side  of  the 
prostate,  and  join,  in  front  of  the  rectum,  with  the  muscle  of  the 
opposite  side  in  the  central  point  of  the  perinaeum  :  the  middle  fibres 
blend  with  the  side  of  the  rectum  ;  whilst  the  posterior  meet  the 
opposite  muscle  behind  the  gut,  and  are  attached  in  part  to  the  side 
of  the  coccyx  (p.  421). 

The  anterior  fibres  of  the  levator  are  in  contact  with  the  trian- 
gular perinseal  ligament ;  ^  and  there  is  an  interval  between  the  two 
muscles  which  allows  the  urethra,  with  the  vagina  in  the  female,  to 
pass  from  the  pelvis.  The  posterior  border  is  parallel  to  the  cocc}'- 
geus  muscle.  The  upper  surface  is  contiguous  to  the  recto-vesicai 
fascia  ;  and  the  under  surface  looks  to  the  perina;um  (ischio-rectal 
fossa).  The  two  muscles,  by  their  union,  form  a  fleshy  layer  or 
diaphragm  across  the  outlet  of  the  pelvis,  similar  to  that  which 
separates  the  abdomen  from  the  chest :  this  partition  is  convex 
below  and  concave  above,  and  gives  passage  to  the  rectum. 

Action.  By  the  union  of  the  muscles  of  opposite  sides  below  the 
urethra  this  tube  can  be  raised,  and  compressed  during  their  con- 
traction. Whilst  the  urine  is  flowing  the  fibres  are  passive,  but 
towards  the  end  of  micturition  they  contract  suddenly,  and  help 
the  other  muscles  in  clearing  the  passage. 

As  the  levatores  descend  by  the  side  of  the  vesicula>  seminales, 
and  the  prostate,  they  will  compress  and  evacuate  the  contents  of 
those  viscera. 

The  liindmost  fibres,  which  are  fixed  to  the  coccyx,  will  assist 
the  coccygeus  in  moving  forwards  that  bone. 

Dissection.  The  recto- vesical  fascia  will  be  seen  by  detaching  the 
fleshy  fibres  of  the  levator  ani  and  the  coccygeus  at  their  origin, 
and  throwing  both  downwards.  Tlie  thin  membrane  descends  on 
the  levator  ani  to  the  side  of  the  bladder  and  the  rectum,  and  sends 
downwards  sheaths  around  the  prostate  and  the  gut.    To  demon- 

*  The  anterior  part  of  the  muscle  which  descends  by  the  side  of  the  prostate, 
and  unites  with  its  fellow  below  the  membranous  part  of  the  oretb^  that 
supporting  that  canal  as  in  a  sling,  is  named  sometimes  Uvator  seu  compressor 
prostates. 
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strate  those  sheaths  one  incision  is  to  be  made  along  the  prostate, 
and  another  along  the  lower  end  of  the  rectum,  below  the  fascia ; 
and  the  tubes  are  to  be  isolated  from  the  viscera. 

The  rectO'Vesical  f(ucia  supports  and  partly  invests  the  viscera  of  Re<*to-Te«i. 
the  pelvis.    Covering  the  pelvic  surface  of  liie  levator  ani  it  is  fixed 
above,  like  that  muscle,  to  the  wall  of  the  pelvis  in  front  and 
behind,  and  between  those  attachments  it  joins  the  pelvic  fascia. 
Below  it  meets  the  fascia  of  the  opposite  side,  in  the  centre  of  the 
pelvis,  and  forms  a  partition  across  the  cavity,  like  that  of  the  leva-  fomw  the 
tores  ani,  which  is  perforated  by  the  bladder  and  the  rectum.    The  Jhe^iefvin 
partition  is  supported  anteriorly  by  being  fixed  to  the  pubes,  and 
posteriorly,  where  it  blends  with  the  fascia  on  the  coccygeus,  by 
being  inserted  into  the  coccyx  :  it  is  concave  above  and  convex  septum, 
below,  and  divides  the  cavity  of  the  pelvis  from  the  perineeal  space. 
This  septum  is  attached  to  the  viscera  which  pierce  it,  forming  and  use ; 
ligaments  for  them  ;  and  from  the  under  surface  tubes  are  prolonged  prolong*- 
on  the  rectum  and  the  prostate. 

The  sheath  on  the  rectum  incloses  the  lower  three  inches  of  the  "heath  on 
intestine,  and  gradually  becomes  very  thin  towards  the  anus  ;  be-  * 

tween  it  and  the  intestine  are  interposed  the  branches  of  the  upper 
hivmorrhoidal  vessels  with  a  layer  of  fat. 

On  the  prostate  the  sheath  is  thinner  than  on  the  rectum,  and  not  and  on 

loose ;  and  is  continued  forwards  to  the  apex  of  that  body,  where 

it  blends  with  the  triangular  ligament  of  the  urethra  :  it  is  separated 

from  the  capsule  of  the  prostate  by  a  plexus  of  veins,  and  by  some 

small  arteries. 

In  the  female  the  fascia  has  much  the  same  arrangement  as  in  the  J**^  *". 
_.  ",  the  leouue. 

male  ;  but  the  vagina  perforates  the  membrane,  and  receives  a  tube 
from  it,  like  the  prostate. 

The  true  ligaments  of  the  bladder  are  two  on  each  side,  anterior  Ligaments 
and  lateral,  and  are  portions  of  the  recto-vesical  fascia.  **  tneasc  , 

The  anterior  reaches  from  the  back  of  the  pubes  to  the  upper  form  the 
surface  of  the  prostate,  and  the  neck  of  the  bladder ;  it  is  a  narrow  ligaments, 
white  band,  and  encloses  some  muscular  fibres  of  the  bladder.    Be- 
tween the  ligaments  of  opposite  sides,  the  recto-vesical  fascia  descends 
to  reach  the  triangular  ligament  of  the  perinseum,  and  closes  the 
pelvis  between  the  levatores  ani. 

Tlie  lateral  ligament  is  a  side  piece  of  the  fascia,  which  is  fixed  and  lateral 
to  the  upper  border  of  the  prostate  gland,  to  the  side  of  the  bladder  bladder, 
close  above  the  vesicula  seminalis,  and  to  the  back  of  the  bladder 
between  the  vesicula;  ;  from  it  an  offset  is  continued  downwards  over 
the  vesicula  seminalis,  so  as  to  join  a  like  piece  from  tlie  other  side, 
and  form  a  sheath  for  those  bodies. 

There  are  other  ligaments  of  the  bladder  (false  ligaments),  which  ^^^' 
are  derived  from  the  peritoneum  investing  it,  and  will  be  described  bladder, 
in  the  following  Section. 

Ligament  of  the  rectum.  On  each  side  of  the  rectum  is  a  strong  Dgamentof 
wide  piece  of  the  recto-vesical  fascia,  which  is  connected  externally  ^^ 
to  the  ischial  spine  of  the  hip  bone,  and  supports  that  viscus  like 
the  bladder. 
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CONNECTIONS  OF  THE  VISCERA  IN  THE  MALE. 

Directions,  If  the  student  dissects  a  female  pelvis,  he  will  find 
the  description  of  it  at  page  556. 

Contents  and  position  (fig.  172).  Tlie  viscera  in  the  cavity  of  the 
male  pelvis  are,  the  lower  end  of  the  large  intestine  (rectum)  ;  the 
bladder  with  its  excretory  tube — the  urethra ;  together  ^itb  some 
generative  organs.    These  have  the  following  relative  situation  : — 

The  rectum  (/j)  is  behind  all,  and  takes  a  curved  course,  ^\'ith  the 
convexity  backwards,  along  the  front  of  the  sacrum  and  coccyx. 
The  bladder  (a)  is  placed  in  the  concavity  of  the  rectmn,  its  neck 
being  surrounded  by  the  prostate  gland  (b)  ;  and  the  urethra  (d) 
curves  for>vards  from  it  above  the  intestine.  Beneath  the  bladder 
— between  it  and  the  rectum — are  the  little  seminal  sacs  (g)  witli 
the  vasa  defercntia,  /.  Some  of  these  organs  are  partly  surrounded 
by  the  peritoneum. 

Dissection.  All  the  recto-vcsical  [fascia,  except  the  anterior  true 
ligament  of  the  bladder,  may  be  taken  from  the  prostate  and  rectum. 
The  obliterated  (hypogastric)  cord  from  the  internal  iliac  artery 
should  be  followed  forwards  along  the  bladder  from  the  back  of 
the  pelvis  ;  and  the  branches  of  the  same  artery*  to  the  bladder 
should  be  cleaned.  When  the  fat  has  been  cleared  from  the  rectum 
without  injuring  its  arteries,  the  pouch  of  the  peritoneum,  in  which 
tow  has  been  placed,  will  be  brought  into  \'iew,  with  the  ureter  (Jt) 
passing  to  the  bladder  across  its  side. 

Tlie  bladder  below  the  peritoneum  is  to  be  cleaned ;  and  the  vas 
deferens  (/),  which  lies  on  the  lateral  aspect  of  the  viscus  is  to  l>e 
followed  down  to  the  seminal  sac.  Take  away  with  care  the  remains 
of  the  sheath  of  the  vesicula  seminalis,  defining  at  the  same  time 
the  vas  deferens  inside  the  latter. 

The  peritoneum  does  not  envelop  the  viscera  in  the  pelvis  so  com- 
pletely as  in  the  upper  part  of  the  abdomen.  After  surrounding 
the  upper  portion  of  the  rectum,  and  fixing  it  by  a  process — meso- 
rectum^  the  membrane  clothes  the  back  of  the  bladder,  projecting 
for  some  way  between  this  viscus  and  the  rectum,  where  it  forms 
the  recto-vesical  pouch :  on  each  side  the  serous  membrane  is  ar- 
rested by  the  obliterated  hypogastric  arterj',  and  gives  rise  to  a  fold, 
the  posterior  ligament  of  the  bladder.  It  covers  the  posterior  sur- 
face, and  each  lateral  region  of  the  bladder  as  far  forwards  as  the 
obliterated  hypogastric ;  but  at  that  cord  it  is  reflected  to  the  wall 
of  the  pelvis  and  abdomen.  All  the  anterior  surface  of  the  bladder 
is  therefore  uncovered  by  peritoneum  ;  and  when  the  bladder  is 
distended  it  rises  above  the  pubes,  so  as  to  allow  of  its  being 
punctured  in  front  without  injury  to  the  serous  membrane. 

The  recto-vesical  pouch  is  wide  behind,  where  it  corresponds  with 
the  interval  between  the  iliac  arteries,  and  is  narrow  in  front 
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between  the  rectum  mid  the  blodder.    Anteriorly  it  extends  Blightly 

into  tlie  interval  between  tlie  vcsiculffl  eeminales,  and  ends  usually  iitantmna 

about  one  inch  and  a  half  from  the  tip  of  the  coccy*.    The  distance  S^^ 

of  the  poneh  from  tlie  anus  is  commonly  about  four  inches  ;  but  Bua-niy 

it  will  vary  with  the  state  of  the  bladder,  for  if  this  viscuB  is 

distended  the  peritoneum  will  be  raised,  and  removed  farther  from 

the  end  of  the  intestine. 

False  ligamenlt  of  Ike  bladder.  Where  the  peritoneum  is  reflected  P»l»  lim- 
from  the  bladder  to  the  pelvic  wall,  it  gives  rise  to  a  wide  piece  of  mo  bUdOsr, 
membrane,  which  constitutes  the  false  Ugamenta  of  that 


though  without  onj  stib<l  v  s  o  i  of    t  into  p  eces     These  are  said 
to  bo  five  m  niiml>er  — two  postenor  two  lateral  and  o  e  superior. 

The  j)nar«i  lor  ligautei  I  (one  on  eaci  a  de)   caches  from  tlie  back  t* 
of  the  pelvis  to  the  bladder,  and  contams  the  obliterated  hypogastric 
artery,  the  ureter,  and  sinnllcr  vessels,  and  nerves.     Between  these 
is  the  hollow  of  the  rccto-vesical  pouch. 

The  lateral  ligament,  also  one  on  each  side,  the  widest,  is  reflected  It 
rroiii  the  side  of  the  bladder  to  tlie  iliac-fossa  and  the  wall  of  the 
pelvis.   Along  its  line  of  attachment  to  the  bladder  is  the  obliterated 
hypogastric  artery. 

The  luperlor  tiiiiimenl  is  prolonged  from  the  top  of  the  bladder  «' 

*  Side  view  of  the  ilinect«d  male  pttris.  a.  Urimarj  bladder,  i.  Fnwtate, 
r.  Hembnuiaug  part  of  (h«  urethra,  d.  3pi>iigj  put  ol  the  orethia.  c  Cnu 
jieniB,  detached.  /.  Vaa  deferens,  ff,  Vencnla  wmioalia.  h,  Uieter,  i. 
liecto- vesical  fascia.     1'.  Kectnm.    {.  Levator  ani,  eat. 
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to  the  abdominal  wall,  along  the  remains  of  the  obliterated  hypo- 
gastric vessels. 
Extent  of  The  RECTUM,  or  the  lower  part  of  the  great  intestine  (fi^.  172,  k) 
the  rectum,  gj^ends  from  the  articulation  between  the  sacrum  and  the  left  hip 
bone  to  the  anus,  and  is  kept  in  place  by  the  peritoneum,  the  recto- 
lengtii,  vesical  fascia,  and  the  levatores  ani.  The  intestine  is  abont  eight 
and  «iivi-  inches  long,  and  has  a  winding  course,  for  it  follows  the  curve  of 
8  on».  ^^  sacrum  and  coccyx  :  it  is  divided  into  three  parts — upper,  middle, 

and  lower. 

Fiwt  piece        The  upper  portion^  longer  than  the  others,  extends  obliquely  from 

the  sacro-iliac  articulation  to  the  centre  of  the  third  piece  of  the 

most  sacrum.     Surrounded  almost  entirely  by  the  peritoneum,  it  lies 

peritwieum.  ^g^s*^  ^^^  sacrum,  and  on  the  pyrif ormis  muscle  and  sacral  plexus 

of  the  left  side.     In  contact  with   it,  are  branches  of   the   left 

internal  iliac  arter}%   and  the   left  ureter.     In   some   bodies  the 

intestine  is  much  curved  to  the  right  side.** 

Middle  piece     The  middU  piece  lies  beneath  the  blndder,  and  reaches  to  the  tiy 

of  the  coccyx  :  it  is  about  three  inches  is  length,  and  is  covered  by 

peritoneum  on  the  front  and  sides  above,  but  only  in  front  below. 

covemi        Resting  on  it  is  the  triangular  part  of  the  bladder,  with  the  back  of 

in  front.       ^0  prostate  and  the  ve8icula3  seminales  and  vasa  def  erentia  ;  and 

beneatli  it  are  the  sacrum  and  coccyx.  On  each  side  is  the  coccygeus 

muscle. 

La«t  piece  is      The  htcer  part  is  about  an  inch  and  a  half  long,  and  is  curved 

uncovered,    .^^  ^^iq  tip  of  the  coccyx  to  the  anus  :  at  first  it  is  dilated,  but  at 

the  anus  it  is  contracted.    This  end  of  the  intestine  is  without 

peritoneal  covering,  and  is  supported  by  the  triangular  ligament  of 

the  urethra,  and  by  the  levatores  ani  muscles. 

connections      Above  the  extremity  of  the  rectum  (in  this  position  of  the  body) 

arouudT^    are  the  fore  part  of  the  prostate,  the  membranous  part  of  the 

urethra,  and  the  bulb  of  the  corpus  spongiosum  urethra) ;  but  as  the 

gut  recedes  from  the  urethra  there  is  an  angular  inter^'al  left 

between  them.    The  levatores  ani  muscles  descend  on  its  sides,  and 

unite  beneath  it,  supporting  it  in  a  sling  ;  and  the  sphincter  muscles 

Rometimcs     sun-ound  the  aperture.     Sometimes  the  end  of  the  intestine  within 

*  the  anus  is  very  mucli  enlarged,  especially  in  women  and  old  men ; 

and  in  that  condition  in  the  male  it  rises  up  on  each  side  of  the 

prostate. 

Bladder  is         The  URINARY  BLADDER  (vesica  urinaria)  is  situate  in  the  fore  part 

when  ^^       of  the  pelvis  (fig.  172,  a),  and  is  the  receptacle  for  the  fluid  secreted 

cnip^',         by  the  kidneys. 

When  the  bladder  is  contracted  it  is  flattened,  and  of  a  triangular 
form,  and  lies  against  the  anterior  wall  of  the  pelvis ;  but  when 

*  It  is  not  nnoommon  to  see  the  rectum  on  the  right  side  of  the  sacram. 
In  the  dissecting-room  of  University  College  in  one  Winter  (1854 — 1855)  I 
saw  three  examples  of  the  rectum  in  that  situation.  In  two  bodies  the  lower 
end  of  the  left  colon  crossed  the  spine  at  the  top  of  the  sacrum,  and  the  rectum 
descended  through  the  pelvis,  on  the  right  of  the  middle  line,  to  the  end  of 
the  coccyx.  In  the  third  the  large  intestine  crossed  the  spine  twice,  once  at 
the  top  of  the  sacrum,  and  again  about  the  middle  of  that  bone. 
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distended  it  becomes  of  a  conical  shape,  with  the  larger  part  towards  and  projects 
the  rectum,  and  the  apex  to  the  abdominal  wall.    In  distension  Jjjj^®  ^"*** 
during  life  it  is  shghtly  curved  forwards  over  the  pelvis,  as  it 
projects  above  the  bone ;   and  if   a  line  through  its  centre  were 
prolonged,  it  would  touch  the  abdominal  wall  anteriorly  somewhere  Axiiw 
(according  to  the  distension)  between  the  umbilicus  and  the  pubes, 
and  the  end  of  the  sacrum  or  the  coccyx  posteriorly. 

The  position  and  form  of  the  bladder  are  not  the  same  in  early  Position  in 
life  as  in  the  adult.    For  in  the  child  this  viscus  rises  above  the  J^JjJ^JJ^^ 
brim  of  the  pelvis  into  the  hypogastric  region  of  the  abdomen,  and 
the  cervix  is  the  lowest  part.     But  in  the  adult  the  bladder  is  con- 
tained within  the  space  enclosed  by  tlie  peMc  bones,  and  the  base 
projects  inferiorly. 

The  organ  is  maintained  in  position  by  the  recto-vesical  fascia 
and  the  peritoneum,  which  form  its  ligaments  (pp.  549  and  661). 
The  connections  of  the  bladder  moderately  full  are  the  follow- 
ing :— 

The  summit  or  apex  is  rounded,  and  from  its  anterior  part  three  -^P^  ^" 
ligamentous  cords  are  prolonged  to  the  umbilicus  ;  the  central  one 
of  these  is  the  remains  of  the  urachus ;  and  the  two  lateral  are 
formed  by  the  obliterated  hypogastric  arteries.  If  the  bladder  is 
distended  the  apex  is  above,  but  otherwise  below  the  pubes.  All 
the  surface  behind  the  obliterated  vessels  is  covered  by  peritoneum. 

The  base  (fundus)  is  large,  and  rests  on  the  middle  piece  of  the  Base 
rectum :  in  the  state  of  emptiness  of  the  bladder  the  base  is  scarcely 
prominent,  but  in  distension  of  the  viscus,  it  extends  lower,  and  "^^  |" 
becomes  widened.      Connected  with  the  fundus  are  the  vesicula*     ^^  ^^ 
seminal es  and  the  vasa  deferentia ;  and  between  these  is  a  triangular  cimtact 
space,  from  which  the  peritoneum  is  mostly  absent.  ^****  **' 

Surfaces  of  the  body.  The  front  of  the  body  is  in  contact  with  8urfnco« ; 
the  posterior  surface  of  the  symphysis  pubis,  and  with  the  abdominal 
wall  if  it  is  distended,  and  is  altogether  free  from  peritoneum ; 
whilst  the  posterior  surface  is  entirely  covered  by  the  serous  mem-  and  po«- 
brane,  and  is  touched  often  by  the  small  intestine.  terior. 

Extending  along  the  upper  part  of  each  lateral  region  is  the  ^^™^ 
obliterated  hypogastric  vessel :  and  running  down  behind  this  is 
the  vas  deferens,  which  passes  internal  to  the  ureter.  Near  the 
base  the  ureter  enters  the  bladder.  All  the  side  of  the  bladder 
behind  the  hypogastric  vessel  is  covered  by  peritoneum,  but  the 
rest  is  uncovered. 

The  neck  (cervix)  is  the  narrow  anterior  part  of  the  bladder  that  Xeck. 
joins  the  urethra  :   in  the  state  of  contraction  it  is  the  lowest  point 
of  the  viscus,  but  in  distension  it  is  above  the  level  of  the  fundus. 
It  is  surrounded  by  the  prostate  gland. 

The  ureter  (fig.  172,  h)  crosses  the  common  or  the  external  iliac  Ureter  in 
artery,  and  forms  an  arch  below  the  level  of  the  obliterated  hypo-  ^ 
gastric  vessel ;  it  enters  the  bladder  near  the  base,  and  somewhat  fJ*JJ 
on  the  side,  at  the  distance  of  one  inch  and  a  half  or  two  inches 
from  the  prostate  gland. 

The  prostate  gland   (fig.  172,  b)  sarroimdB  the  neck  of  the  Position  of 
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bladder.  It  is  placed  about  an  inch  below  the  level  of  the  eym- 
physis  pubis,  and  is  supported  by  the  rectum.  Its  shape  is  conical 
with  the  base  turned  backwards,  and  its  size  equals  nearly  that  of 
a  large  chestnut.  In  the  present  position  of  the  pelvis,  a  line  from 
the  apex  through  the  middle  of  the  gland  would  be  directed  obliquely 
downwards  and  backwards  towards  the  end  of  the  sacrum  ;  but  in 
the  erect  state  of  the  body,  upwards  and  backwards  from  the  trian- 
gular ligament. 

The  ujfper  surface  is  about  an  inch  below  the  symphysis  pubis, 
and  is  connected  to  it  by  the  anterior  true  ligaments  of  tlie  bladder. 
On  this  surface  are  branches  of  the  dorsal  vein  of  the  penis. 

The  under  surface  has  the  greatest  extent,  and  is  contiguous  to 
the  rectum  ;  this  is  the  part  that  is  felt  by  the  finger  introduced 
into  the  bowel  tlirough  the  anus. 

The  apex  touches  the  posterior  layer  of  the  triangular  ligament ; 
and  the  base  surrounds  the  neck  of  the  bladder,  and  the  common 
seminal  ducts. 

The  prostate  is  enveloped  by  a  sheath  obtained  from  the  recto- 
vesical fascia  (p.  549),  and  a  plexus  of  veins  (prostatic)  surrounds 
it.  Through  the  gland  the  uretlira  takes  its  course  to  the  penis ; 
and  the  ejaculatory  ducts  pierce  it  obliquely  to  open  into  the  urethra 
(fig.  178,/).  Tlie  size  of  the  prostate  alters  much,  and  in  old  men 
it  may  acquire  a  considerable  magnitude. 

The  VKSicuL.i':  seminales  (fig.  172  g)  are  two  small  sacculated 
bodies,  each  about  two  inches  long,  between  the  under  part  of  the 
bladder  and  the  rectum.  Each  is  pyramidal  in  form,  and  has  the 
lai'ger  end  turned  backwards  towards  the  ureter,  whilst  the  smaller 
touches  the  prostate.  Along  the  inner  side  is  the  vas  deferens.  At 
the  prostate  gland  the  vesiculse  approach  one  another,  only  the 
vasa  deferentia  inten^ening ;  but  farther  backwards  they  diverge, 
and  enclose  with  the  pouch  of  the  peritoneum  the  triangular  space 
at  the  under  aspect  of  the  bladder.  The  vesiculaj  are  contained  in 
a  membranous  sheath,  which  is  derived  from  the  recto-vesical 
fascia,  and  is  lined  by  involuntary  nmscular  fibres. 

The  VAS  DEFERENS  or  the  excretory  duct  of  tlie  testis  (fig.  172,/) 
in  its  course  to  the  urethra  enters  tlie  abdomen  by  the  internal 
abdominal  ring  ;  and  crossing  the  obliterated  hypogastric  artery,  is 
directed  inwards  along  the  side  and  fundus  of  the  bladder  to  the 
base  of  the  prostate,  where  it  forms  the  common  ejaculatory  duct 
by  joining  with  the  duct  from  the  vesicula  seminahs.  The  position 
of  this  tube  to  the  external  iliac  artery  has  been  noticed ;  on  the 
bladder  it  passes  internal  to  the  ureter  and  the  vesicula  of  the  same 
side.  By  the  side  of  the  vesicula  tlie  duct  is  much  enlarged,  and 
is  sacculated. 

Tlie  URETHRA  is  the  excretory  passage  for  the  urine  and  semen 
(fig.  172),  and  reaches  from  the  bladder  to  the  end  of  the  penis. 
In  length  it  measures  about  eight  inches,  and  it  presents  one  or 
two  curves  according  to  the  state  of  the  penis.  At  first  the  canal 
is  directed  forwards  through  the  triangular  ligament  of  the  peri- 
naium  to  the  body  of  the  penis,  forming  a  large  curve  with  the 
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concavity  to  the  pubes.  Thence  to  its  termination  the  urethra  is 
applied  to  the  penis  ;  and  whilst  this  body  remains  pendent  the 
canal  forms  a  second  bend  with  the  concavity  downwards,  but  if 
the  penis  is  raised  the  tube  makes  but  one  curve.  The  canal  is 
divided  into  three  parts, — prostatic,  membranous,  and  spongy.  **«  divb«ion. 

The  prostatic  part  (jb)  is  contained  in  the  prostate  gland,  and  Prostatic, 
receives  its  name  from  that  circumstance.    Its  length  is  about  one 
inch  and  a  quarter,  and  in  the  erect  posture  of  the  body  it  is 
inclined  downwards  to  the  triangular  perinseal  ligament.    Its  con- 
nections are  the  same  as  those  of  the  gland  (p.  553). 

The  membranous  part  (c),  about  three  quarters  of  an  inch  long,  Membra- 
intervenes  between  the  apex  of  the  prostate  and  tlie  front  of  the  "°"*  * 
perinaeal  triangular  ligament.    It   slants   downwards  in  the  erect 
posture  to  the  fore  part  of  the  triangular  ligament ;  and  as  the  bulb 
of  the  next  portion  of  the  urethral  tube  is  directed  backwards  below 
it,  the  under  surface  measures  only  half  an  inch. 

This  division  of  the  urethra  is  tlie  weakest ;  but  it  is  supported 
by  the  triangular  ligament  (n).    Surrounding  it  are  the  muscular  mnnec- 
fibres  of  the  constrictor  urethra)  ;  and  close  below  it  are  Cowper's  ^""*' 
glands  with  the  rectum. 

The  spongy  part  {d)  is  so  named  from  its  being  siurounded  by  a  spongy, 
cellulo-vascular  structure.  It  is  applied  to  and  assists  to  form  the 
body  of  the  penis,  and  terminates  anteriorly  in  the  orifice  named 
meatus  urinarius  in  the  end  of  the  glaus.  It  is  the  longest  part  of 
the  uretlu-a,  and  measures  about  six  inches.  At  its  commencement 
this  division  of  the  excretory  canal  is  covered  for  two  inches  by 
the  ejaculator  urinro  muscle  (fig.  130). 

Tlie  curve  of  the  urethra  is  tlie  fixed  bend  at  the  inner  extremity,  Fixed  curve 
which  lies  below  the  pubes.     It  extends  from  the  bladder  to  an  **  *"* 
inch  and  a  half  in  front  of  the  triangular  ligament,  and  consists  of  extent, 
the  prostatic  and  membranous  portions,  with  a  fourth  of  the  spongy 
part.    Its  convexity,  which  is  turned  downwards,  is  greatest  at  the  where 
front  of  the  triangular  ligament  in  the  erect  posture  of  the  body :  8"***^*" 
and  from  this  point  it  cur^^es  up  and  back  to  the  bladder,  and  up 
anteriorly  to  the  penis. 

It  is  surrounded  by  voluntary  and  involuntary  muscular  fibres :  Voluntary 
thus,  behind  the  ligament,  by  the  uivoluntary  muscular  tissue  of  Ji^taiU^ 
the  prostate  ;  within   the   ligament   by  the  voluntary  constrictor  mua^w  «iir- 
urethra?,  with  a  thin   involuntary  layer  inside  that  muscle  ;  and 
before  the  ligament  by  the  voluntary  ejaculator  urinae. 

Its  size  is  smallest  where  the  tube  pierces  the  perineal  liga-  Size, 
mcnt  (n),  and  lies  between  the  layers  ;  and  is  largest  in  the  middle 
of  the  prostate. 

Dissection.  The  tegumentary  covering  of  the  penis  may  be  re-  DiwecUon. 
moved,  to  see  the  components  of  that  body  ;  and  after  its  removal 
the  spongy  part  of  the  urethra  will  be  better  seen.    The  teguments 
should  be  replaced  after  the  penis  has  been  learnt. 

The  PENIS  is  attached  to  the  fore  part  of  the  pelvis,  and  hangs  contti- 
in  front  of  the  scrotum.     It   is   constructed  of  two   finn  fibrous  JSSaiSon  of 
bodies  (fig.  172,  e)  named  corpora  cavernosa,  which  are  filled  with  the  penis : 
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a  plexus  of  vessels.    Below  these  is  a  soft  spongy  substance  (corpus 
spongiosum)  which  surrounds  the  urethra,  and  forms  the  head  or 
the  glans  penis.     The  tegumentaiy  investment,  which  covers  the 
whole,  is  noticed  at  p.  440. 
form  and  The  body  of  the  penis  is  grooved  above  and  below  along  the 

c  men  ,jjj^^jg  jjj,g^  ^^^  jg  covered  anteriorly  by  the  glans  penis  ;  along  its 
under  surface  the  urethra  is  conducted.  Besides  the  attachment  of 
the  corpora  cavernosa  to  the  bone,  the  body  of  the  penis  is  con- 
nected with  the  front  of  the  symphysis  pubis  by  the  suspensory 
ligament. 
Corpus  The  corpus  spongiosum  urethrcB  encloses  tlie  in*ethral  canal  in  front 

apoiigioswm  Qf  ^he  triangular  ligament,  and  forms  the  head  of  the  penis.    It  is 
a  vascular  and  erectile  textiu^,  like  the  corpora  cavernosa,  but  is 
surroiindH     much  less  strong.    Commencing  posteriorly  by  a  dilated  part — ^the 
BweiJrinto    hulb,  it  extends  forwards  around  the  urethra  to  the  extremity  of 

the  penis,  where  it  swells  into  the  conical  glans  penis. 

the  bulb,  The  bulb  (fig.  172,  d)  is  directed  backwards,  slightly,  below  the 

membranous  part  of  the  urethra,  and  is  fixed  by  fibrous  tissue  to 

the  front  of  the  triangular  ligament.    The  ejaculator  urinae  muscles 

which  is       cover  it.     Tliis  enlargement  presents  usually  a  central  depression, 

*  with  a  bulging  on  each  side,  and  is  subdivided  into  two  lobes, 

and  the  The  glans  penis  (fig.  179,  /)  is  somewhat  conical  in  form,  and 

ghui8^)eni8.  covers  the  truncated  ends  of  the  corpora  cavernosa.  Its  base  is 
directed  backwards,  and  is  marked  by  a  slightly  prominent  border 
— the  corona  glandis  ;  it  is  sloped  obliquely  along  the  under  aspect, 
from  the  apex  to  the  base.  In  the  apex  is  a  vertical  slit,  in  which 
the  urethral  canal  terminates  ;  and  below  that  aperture  is  an  excava- 
tion, which  contains  the  piece  of  tlie  teguments  named  frcenum 
preputii. 


Section  III. 

CONNECTIONS  OF  THE  VISCERA  IN  THE  FEMALK 

Contents  of  .    In  the  pelvis  of  the  female  are  contained  the  rectum  and  the 
JieiviM"**^^     bladder  and  urethra,  as  in  the  male  ;  but  there  are  in  addition  the 

uterus  with  its  accessories,  and  the  vagina. 

and  their  Position.  The  rectum  is  posterior  to  the  rest  as  in  the  male  pelvis, 

aituatiou.      q,^^  forms  a  Hke  curve.    In  the  concavity  of  the  bent  intestine  lie 

the  uterus  vnih  its  appendages,  and  the  tube  of  the  vagina.    And 

in  front  of  all  are  the  bladder  and  the  urethral  canal.    Thus  there 

are  three  tubes  connected  with  the  viscera  in  this  sex,  viz.,  the 

urethra,  the  vagina,  and  the  rectum ;  and  all  are  directed  forwards, 

one  above  another,  to  the  surface. 

Use  descrip-      Directions,  The  description  in  Section  I.  (p.  545)  must  be  used 

i»eivi8,         for  instructions  respecting  the  removal  of  the  innominate  bone,  and 

the  distension  of  the  viscera  ;  also  for  the  muscles  of  the  pelvic 

outlet  and  the  anatomy  of  the  f ascite.    After  the  student  has  learnt 

the  muscles  and  the  fascia,  p.  546,  which  are  nearly  alike  in  both 
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sexes,  he  may  make  the  following  special  dissection  of  the  viscera 
of  the  female  pelvis. 

Dissection,  On  taking  away  the  recto- vesical  fascia  and  much  ^«n  clean 
fat,  the  viscera  will  come  into  view.    To  maintain  the  position  of  of  the  female 
the  uterus,  raise  it  up  with  a  piece  of  string  passed  throug;h  the  upper  P®^^  ^^' 
end.     The  reflections  of  the  peritoneum  on  the  viscera  are  to  he 
preserved  ;  and  a  piece  of  cotton  wool  is  to  he  placed  between  the 
rectum  and  the  uterus. 

The  obliterated  cord  of  the  internal  iliac  artery  is  to  be  followed  ^««»el«. 
on  the  bladder  ;  and  the  ureter  is  to  be  traced  forwards  by  the  side 
of  the  uterus  to  the  bladder.     Afterwards  the  urethra,  the  vagina,  isolate 
and  the  rectum  are  to  be  cleaned  and  separated  a  little  from  one  ^'***^'** 
another  at  the  anterior  part  of  the  pehis  ;  but  the  arteries  on  the 
rectum  are  to  be  preserved. 

The  peritoneum  gives  a  partial  covering  to  the  viscera,  as  in  the  Reflections 
male  pelvis.  Investing  the  upper  part  of  the  rectum,  and  forming  toneuiiE^'^" 
behind  it  the  meso-rectum,  the  membrane  is  continued  to  the  pos- 
terior aspect  of  the  vagina,  and  the  back  of  the  uterus.  It  covers 
the  posterior,  and  most  of  the  anterior  surface  of  the  uterus,  and 
can  be'traced  to  the  bladder  without  again  touching  the  vagina  :  on 
each  side  of  the  uterus  it  forms  a  wide  fold  (broad  ligament), 
which  attaches  that  viscus  to  the  wall  of  the  abdomen.  As  the 
peritoneum  is  followed  upwards  it  may  be  observed  to  cover  the 
posterior  surface  of  the  bladder,  and  the  lateral  surface  behind  the 
position  of  the  obliterated  hypogastric  artery. 

In  the  pelvis  the  serous  membrane  forms  the  f olloN^ng  ligaments 
for  the  uterus  and  bladder. 

The  broad  ligament  of  the  uterus  (fig.  173)  passes  from  the  side  Broadliga- 
of  the  uterus  to  the  wall  of  the  abdomen,  and  supports  that  organ,  utenw,     * 
By  its  position  across  the  pelvis,  it  divides  the  cavity  into  an  anterior 
and  a  posterior  space  :  in  the  former  are  placed  the  blwlder,  urethra,  which  Ut 
and  vagina  ;  in  the  latter  the  upper  part  of  the  rectum,  and  the  JJfJj;!^!^ 
small  intestine  when  it  reaches  the  pelvis.  parts. 

Each  ligament  shows  traces  of  a  subdivision  into  three  pieces, 
corresponding  with  the  bodies  contained  between  its  two  layers. 
Thus  there  is  a  posterior  piece  belonging  to  the  ovar}-  and  its  liga- 
ment, l;  an  anterior,  near  the  upper  edge,  which  is  appropriated  to 
the  round  ligament,  N  ;  and  a  middle  piece,  the  highest  of  all,  sur- 
rounds the  Fallopian  tube,  M. 

Anterior  ami  posterior  ligaments  of  the  uterus.  As  the  peritoneum  Anterior 
is  reflected  from  the  rectum  to  the  uterus,  and  from  the  uterus  to  rior  o?"**" 
tlie  bladder,  it  forms  two  anterior  and  two  posterior  folds  or  hga-  utcnw. 
ments.    Tlie  anterior  or  vesico-uterine  pair  is  smaller  than  the  pos- 
terior or  recto-uterine. 

The  recto-uterine  pouch  corresponds  with  tlie  recto- vesical  in  the  Recto- 
male.    On  each  side  it  is  bounded  by  the  obliterated  hypogastric  ^uchf 
artery  :  and  below,  it  reaches  beyond  the  uterus,  so  as  to  touch  the 
back  of  the  vagina. 

Tlie  false  ligaments  of  the  hladder  are  the  same  as  iji  the  male,  Senti*S"thc 
and  arc  five  in  number,  viz.,  two  posterior,  two  lateral,  and  a  superior :  bladder. 
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they  arc  all  blended  in  one  large  piece  of  peritonenm  that  reaches 
from  tLe  bladder  to  tlie  aide  and  front  of  the  pelvis.  In  the  female 
the  posterior  ligament,  containing  the  vessels  of  the  bladder,  is  less 
marked  than  in  the  male. 
■  The  REOTUM  (fig.  173,  ^)  is  not  so  curved  in  the  female  as  in  the 
male,  and  is  generally  larger.    Descending  along  the  middle  of  the 

Fig.  VZ.' 


n  and  coccyx  to  the  anus,  the  intestiae  is  divided  into  three 


The  jirst  pari  cnda  over  the  third  piece  of  the  sacruni,  and  is  en- 
veloped l>y  the  peritoneum,  except  posteriorly  :  its  connections  are 
similar  to  tliose  of  the  rectum  in  the  male,  p.  552. 

The  miildU  portion  reaches  to  the  tip  of  the  coccyx,  and  has  the 
vagina  ahovc  and  in  contact  with  it.  TIic  peritoneum  extends  on 
the  front  for  a  short  distance. 

The  Imcer  piece  curves  to  tlie  anus  away  from  the  vagina  so  as  to 
leave  between  the  two  a  spaeo  which  corresponds,  on  the  surface 
oE  tlie  body,  with  the  perimcum  between  the  anus  and  the  vulva. 
Tlie  levatores  ani  are  on  the  sides,  and  unite  below  it,  and  tlic 
splJncter  muscles  aurround  the  extremity. 

TlieUTEBUS  (fig.  173,  ")  is  Bomewhat  conical  in  shape,  and  flattened 

*  Side  view  of  the  female  pelvis.  (lUustrations  of  Dissections.)  Mitirlti 
and  Viterra:  i,  Pjrifonpia  mnacle,  cnt.  B.  Large  psoM,  cut.  c  Glutans 
nuiimus,  cat.  n.  Coccfgeua,  and  E,  LcTator  aiii,  thrown  down.  P.  Sphincter 
Taginn.  a.  Urethra,  b.  Uriaar;  hiadder.  I,  Vagina,  a.  Bectam.  L. 
OTarjanditsligameat  v.  Fallopian  tabe.  n.  Bound  ligameol  o.  Ulanu. 
Arltrit) :  n.  External  iliac,  b.  Internal  iliac,  e.  Middle  sacnti,  d.  Cloine. 
f.  Vaginal.  /.  Upper  hiemoirhiudaL  g.  Gluteal,  cuL  h.  ObliteTated  bfpo- 
gastric,     i.  Inferior  vnical. 
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from  before  backwards.    Unless  enlarged,  it  lies  below  the  brim  of  form  and 
the  pelvis,  between  the  bladder  and  the  rectum  ;  and  it  is  retained  •**^tion : 
in  place  by  the  ligaments.    Its  wider  end  is  free  and  placed  upwards 
and  the  lower  end  communicates  with  the  vagina. 

This  viscus  is  directed  forwards,  so  that  its  position  is  oblique  in  position  to 
the  cavity  of  the  pelvis  ;  and  a  line  through  its  centre  would  cone-  pelvis, 
spond  with  the  axis  of  the  inlet  of  the  pelvic  cavity.  Axis. 

The  anterior  flattened  surface  is  covered  by  peritoneum,  except  in  Surfiices. 
the  lower  foiulh  where  it  is  in  contact  with  the  bladder.    The 
posterior   surface^  rounded,  is  invested  altogether  by  the  serous 
membrane. 

The  ujyper  end  (fundus)  is  the  largest  part  of  the  organ,  and  is  in  Extremities, 
contact  Avith  the  small  intestine.    The  lower  end,  or  the  neck  (cervix) 
is  received  into  the  vagina. 

To  each  side  are  attached  the  broad  ligament  with  the  Fallopian  On  the  side 
tube,  the  round  ligament,  and  the  ovar}'.  *'*"" 

Tlie  Fallopian  tube,  m,  four  inches  long,  is  contained  in  the  upper  Fallopian 
or  free  border  of  the  ligament.     One  end  is  connected  to  the  uterus  ^^* 
close  to  the  fundus,  whilst  the  other  is  loose  in  the  cavity  of  the 
pelvis.    At  the  uterine  end  the  tube  is  of  small  size,  but  at  the 
opposite  extremity  it  is  dilated  like  a  trumpet,  and  fringed,  forming 
the  corpus  fiinhriatum. 

The  rouiul  or  suspensory  ligament^  N,  is  a  fibrous  cord  about  five  j^^n^i 
inches  long,  which  is  directed  outwards  through  the  internal  abdomi- 
nal ring  and  the  inguinal  canal  to  end  in  the  groin.  This  cord  lies 
over  the  obliterated  hypogastric,  and  the  external  iliac  artery  ;  and 
it  is  surroimded  by  the  peritoneum,  which  accompanies  it  a  short 
way  into  the  canal. 

Tlie  ovary,   L,  is  placed  nearly  vertically,  and   bulges  at  the  and  the 
posterior  aspect  of  the  broad  ligament ;  it  is  connected  to  the  uterus  ^^'^  *"** 
at  the  inner  end  by  a  special  fibrous  band,  one  inch  and  a  half  in 
length,  the  ligament  of  the  ovary.    Its  form  is  oval,  and  its  margins  its  ligament. 
are  turned  forwards  and  backwards.    Its  size  is  very  variable. 

The  VAGINA  (fig.  173,  ^)  is  the  tube  by  which  the  uterus  commu-  Y?^°^ ' 
nicates  with  the  exterior  of  the  body.    It  is  somewhat  cylindrical  form ; 
in  shape,  though  flattened  from  above  down  ;  and  its  length  is  about 
five  inches.    As  it  follows  the  bend  of  the  rectum  it  is  slightly  length ; 
curved  ;  and  its  axis  corresponds  below  with  the  centre  of  the  out-  w^* 
let,  but  higher  up  with  that  of  the  cavity  of  the  pelvis. 

Above  the  vagina  are  the  base  of  the  bladder,  and  the  urethra  ;  Connec- 
and  beneath  or  below  it  is  the  rectum.  It  is  transmitted  through  °°** 
an  opening  in  the  recto-vesical  fascia,  which  sends  a  sheath  along 
the  lower  half  of  the  tube.  The  upper  end  receives  the  neck  of 
the  utenis  by  an  aperture  in  the  anterior  or  upper  wall ;  and  the 
lower  end,  the  narrowest  part  of  the  canal,  is  encircled  by  the 
sphincter  vagina)  muscle.  A  large  plexus  of  veins  surrounds  the 
vagina.  In  children,  and  in  the  virgin,  the  external  aperture  is 
partly  closed  by  the  hymen.  , 

The  BLADDER  (fig.  173,  ")  is  placed  at  the  front  of  the  pelvis,  Bladder 
above   the   vagina   and   in  contact  with  the  back  of  the  pubes. 
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Its  position  and  connections  so  closely  resemble  those  of  the  bladder 
in  the  male  body,  as  to  render  minecessary  any  farther  description 
of  them  (p.  552).  The  chief  differences  in  the  bladder  of  the  two 
sexes  are  the  following : 

In  the  female  the  bladder  is  larger  than  in  the  male,  and  its 
transverse  exceeds  its  vertical  measurement.  The  base  is  of  less 
extent,  and  is  in  contact  with  the  vagina  and  the  neck  of  the 
uterus  :  and  it  does  not  reach  below  the  orifice  of  the  urethra.  On 
the  side  of  the  viscus  there  is  not  any  vas  deferens ;  and  the  pros 
tate  does  not  project  around  the  neck. 

The  ureter  has  a  longer  course  in  the  female  than  the  male  pelvis 
before  it  reaches  the  bladder.  After  crossing  the  internal  iliac 
vessels,  it  passes  by  the  neck  of  the  uterus  ere  it  arrives  at  its 
destination. 

The  urethra  (fig.  173,  ^)  is  a  small  narrow  tube  about  one  inch 
and  a  half  long,  which  curves  slightly  below  the  symphysis  pubis, 
the  concavity  being  upwards.  Its  situation  is  above  the  vagina, 
and  its  external  opening  is  placed  within  the  vulva. 

In  its  course  to  the  surface  it  is  embedded  in  the  tissue  of  the 
vaginal  wall,  and  perforates  the  triangular  ligament  of  the  perineum. 
It  is  surrounded  by  the  muscular  fibres  of  the  constrictor  and  orbi- 
cularis urethra)  (p.  430)  ;  and  corresponds  with  the  two  divisions 
(prostatic  and  membranous)  of  the  male  urethra.  A  plexus  of 
veins  surrounds  the  urethra  as  well  as  the  vagina. 


Sectiox  IV. 


VESSELS  AND    NERVES  OF  THE    PELVIS. 

Vessels  and       In  the  pelvis  are  contauied  the  internal  iliac  vessels,  and  their 
the  pelvis,     branches  to  the  viscera  ;  the  sacral  plexus  and  its  nerves  ;  and  the 

sympathetic  nerve.    This  section  is  to  be  used  by  the  dissectors  of 

both  the  male  and  female  pelvis. 

Directions.  Tlie  internal  iliac  vessels  are  to  be  dissected  on  the 

right  side.    But  the  air  should  be  previously  let  out  of  the  bladder ; 

and  this  viscus  and  the  rectum,  with  the  uterus  and  the  vagina  in 

the  female,  should  be  drawn  aside  from  tiieir  situation  in  the  centre 

of  the  pelvis. 
To  dissect         Dissection.  Tlie  loose  tissue  and  fat  are  to  be  removed  from  the 
of  thcpeins,  trunks  of  the  vessels,  as  well  as  from  the  branches  of  the  artery 

that  leave  the  pelvis,  or  supply  the  viscera  ;  and  the  obliterated 

cord  of  the  hypogastric  artery  is  to  be  traced  on  the  bladder  to  the 

umbilicus. 

With  the  vessels  are  offsets  of  the  hypogastric  plexus  of  nerves, 

but  these  will  probably  not  be  seen  ;  but  in  dissecting  the  vessels 
,  to  the  bladder  and  rectum,  branches  of  the  sacral  spinal  nerves  will 

come  into  view.     The  veins  may  be  removed  in  a  general  dissection, 

to  make  clean  the  arteries. 


nerves, 


veins. 
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Wlien  the  vessels  are  prepared  the  bladder  may  be  again  dis- 
tended, and  the  viscera  replaced. 

The  INTERNAL   ILIAC  ARTERY    (fig.  174,  g)  is    One    of   the    trunks  internal 

resulting  from  the  division  of  the  common  iliac  arter}',  and  furnishes  ^^^^  •rt^'^i 
branches  to  the  viscera  and  wall  of  the  pelvis,  to  the  generative 
and  genital  organs,  and  to  tlie  limb. 

In  the  adult  the  vessel  is  a  short  trunk  of  large  capacity,  which  Hize  and 
measures  about  an  inch  and  a  half  in  length.    Directed  downwards  ^^^^  * 
as  far  as  the  sacro-sciatic  notch,  the  artery  tenninates  generally  in  termination; 
two  large  pieces,  from  which  the  several  offsets  are  furnished.    From 
the  extremity  a  partly  obliterated  vessel  (hypogastric)  extends  for- 
wards on  the  bladder. 

In  entering  the  pelvis  the  artery  lies  in  ffront  of  the  lumbo-sacral  connectionH, 
nerve.     It  is  accompanied  by  the  internal  iliac  vein,  which  is  pos-  ixwition  (if 
tenor  to  it,  and  somewhat  external  on  the  right  side. 

The  branches  of  the  artery  are  numerous,  and  arise  usually  in  the  Branches, 
following  manner  : — From  the  posterior  piece  of  the  tnmk  three 
arise,  viz.,  the  ilio-lumbar,  lateral  sacral,  and  gluteal.  And  from 
the  anterior  portion  come  the  vesical  (upper  and  lower),  haemor- 
rhoidal,  obturator,  sciatic,  and  pudic  :  in  the  female  tliere  are  in 
addition  the  uterine  and  vaginal  branches. 

Artery  in  thefoitas.  In  the  fcetus  the  hypogastric  artery  takes  the  Hypogastric 
place  of  the  internal  iliac,  and  leaves  the  abdomen  by  the  umbilicus.  foJSJ  " 
At  that  time  it  is  larger  than  the  external  iliac  artery  ;  and,  entering 
but  slightly  into  the  cavity  of  the  pehas,  it  is  directed  forwards  to 
the  back  of  the  bladder,  and  along  the  side  of  that  viscus  to  the  on  the 
apex.  ^^'**'^» 

Beyond  the  bladder  the  artery  ascends  along  the  posterior  aspect 
of  tlie  abdominal  wall  witli  tlie  urachus,  converging  to  its  fellow. 
Finally  at  the  umbilicus,  the  vessels  of  opposite  sides  come  in  con-  and  lieyond 
tact  with  the  umbilical  vein,  and,  passing  from  the  abdomen 
tlu-ough  the  aperture  at  that  spot,  enter  into  the .  placental  cord, 
and  receive  the  name  umbilical. 

In  the  fnetus,  branches  similar  to  those  in  the  adult  are  furnished  branches, 
by  the  artery,  though  their  relative  size  at  the  two  periods  is  very 
different. 

Change  to  adult  staie.  When  uterine  life  has  ceased  the  hypo-  Tranjforma- 
gastric  artery  diminishes  in  consequence  of  the  arrest  of  the  current  th*jItof  ttie 
of  blood  through  it,  and  finally  becomes  obliterated,  more  or  less  *d^t- 
completely,  as  far  back  as  an  inch  and  a  half  of  its  commencement. 
Tlie  part  of  the  trunk  wliich  is  unobliterated  becomes  the  internal 
iliac  ;  and  commonly  a  portion  of  the  vessel  remains  pervious  as 
far  as  the  top  of  tlie  bladder,  and  gives  origin  to  some  vesical 
arteries. 

Pectdiaritiei.    The  Ungtii  of  the  internal  iliac  artery  varies  from  half  an  Trunk  varies 
inch  to  three  inches,  its  extreme  measurements ;  but  in  two  thirds  of  a  certain  in  length, 
number  of  bodies  (Quain)  it  ranged  from  an  inch  to  an  inch  and  a  half. 

Size,  When  the  femoral  trunk  is  derived  from  the  internal  iliac,  and  is  Size, 
placed  at  the  back  of  the  thigh,  the  parent  vessel  is  larger  than  the  external 
iliac. 
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Bnnchu  at      A,  The  tlireo  branches  arising  from  the  iwaterior  piece  of  the 
tUepwlerior  internal  iliac  nifty  be  first  examined. 

Ilki-liinilm       ^*  ilio-lumhaT  branch  (fig.  174,  h)  passes  outwards  beneath  the 
btMta  psoas  muscle  and  tLe  obturntor  nerve,  but  in  front  of   tbe  lumbo- 

eacral  nerve,  and  divides  into  an  ascending  and  a  transverse  branch 
in  the  iliac  fossa  ; — 

The  aflcending  or  lumbar  branch  which  is  beneath  the  psoas, 

supplies  that  muscle  and  the  quadratus  lumboruiu,  and  aDastomoses 

Pig.  1-4." 


with  the  lost  lumbar  arterj' :  it  sends  n  small  ejiiiial  branch  through 
the  foramen  between  the  sacrum  and  the  last  lumbar  vertebra. 
•  tnuiMTBTM      The  tranaverse  or  i/iac  offset  divides  into  branches  that  ramif)- 
biMch.         jjji  (jjg  iliacus  miiacle,  some  ninning  over  and  some  beneath  it.     At 
the  iliac  crest  these  branches  aiuiHtomose  with  tlie  lumbar  and  cir- 
cumflex iliac  arteries  ;   some  deep  twigs  communicate  with  the 
obturator  artery,  and  enter  the  innominate  bone. 
Lattnl  The  lateral  sacral  arteries  (fig.  174,  i)  are  two  in  number,  superior 

JJ^^        and  inferior,  but  the  upper  is  tlie  larger ;  they  correspond  in  situa- 

*  Dissection  of  the  internal  iliac  artery  (l^edemanti).  a.  Blailder.  d.  Vw 
deferens,  n.  Vetiicnia  geminalui.  b.  Lower  end  of  tlio  rectum,  c.  IiaTitor 
■ni.  D.  Psoas  magDiu.  k.  Fsoaa  parviiH.  t.  Iliacus.  Arteria:  a.  AortB 
splitting  into  the  gotdidod  illao).  b.  MiUdle  a^rat  branch,  r.  Common  iliac. 
d.  External,  and  y,  intemal  iliac  tnuik  continued  bj  on  imperrioDa  put 
along  tiie  bladder,  e.  Epigastric,  and  /,  circumSex  iUac.  h.  llio  lumbu-. 
>.  Laterul  eacnd.  I.  Middle  hamarrhoidal.  i'.  Obturator,  m.  Qlnteal. 
n.  Sciatic.  0.  f udic  Ntn-ta :  1,  2,  3,  4.  four  highest  lacral  nerTM. 
6.  Obtontor. 
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lion  with  the  lumbar  arteries,  and  form  a  chain  of  anastomoses  by  ^vp^j 
the  side  of  the  apertures  in  the  sacrum.    These  arteries  supply  the  brauciiert. 
pyrif  ormis  and  coccygeus  muscles,  and  anastomose  with  each  other, 
OS  well  as  with  the  middle  sacral.    A  small  spinal  branch  enters 
each,aperture  in  the  sacrum. 

The  gluteal  artery  (fig.  174,  m)    is   a  short  thick  trunk,  which  Gluteal 
appears  to  be  the  continuation  of  the  posterior  division  of  the*    ^' 
internal  iliac.    Its  destination  is  to  the  gluteal  muscles  on  the 
dorsum  of  the  hip  bone  ;  and  it  is  transmitted  from  the  pelvis 
above  the  pyriformis  muscle,  with  its  accompanying  vein,  and  the 
superior  gluteal  nerve.   In  the  pelvis  the  artery  gives  small  branches  «n*n 
to  the  contiguous  muscles,  viz.,  iliacus,  pyriformis,  and  obturator, " 
and  a  nutritious  artery  to  the  hip  bone. 

B.  The  branches  of  the  anterior  portion  of  the  internal  iliac  artery  Branches 

.,      J.  ,,       .  *^  .  ofanterior 

are  the  following  : —  part 

The  vesical  arteries^  superior  and  inferior,  are  distributed  to  the  Vesical 
coats  of  the  bladder.  "^^^  • 

The  ujyper,  three  or  four  in  number,  arise  at  intervals  from  the  upi^er, 
partly  obliterated  hypogastric  trunk ;  the  lowest  of  these  is  some- 
times called  middle  vesical  branch.     OfEisets  are  furnished  from  middle, 
those  branches  to  the  body  and  upper  part  of  the  bladder. 

The  lower  artery  arises  from  the  internal  iliac  in  common  with  a  and  lower, 
branch  to  the  rectum,  or  with  one  to  the  vagina  in  the  female.    It 
is  distributed  to  the  base  of  the  bladder,  the  vesiculad  seminales, 
and  the  prostate.    A  small  offset  from  this  arter}',  or  from  the 
upper  vesical,  is  furnished  to  the  vos  deferens. 

The  branch  to  the  rectum  (middle  haemorrhoidal)  is  commonly  with  an 
supplied  by  the  inferior  vesical.    It  is  spent  on  the  anterior  and  l^^Sun. 
lower  part  of  the  rectum,  and  on  the  vagina  in  the  female,  and 
anastomoses  with  tlio  haemorrhoidal  arteries. 

The  obturator  artery  (fig.  174,  k).  This  branch  is  directed  forwards  Obturator 
below  the  brim  of  the  pelvis  to  the  aperture  in  the  top  of  the  JmS3^ 
thyroid  foramen  :    passing   tlirough  that  opening  it  ends  in  two  **'iJJU 
branches,  which  ramify  on  the  membrane  closing  the  thyroid  fora- 
men, and  lie  beneath  the  muscle  in  that  situation.    In  the  pelvis  ^JmJ*.*" 
the  artery  has  its  companion  nerve  above,  and  vein  below  it ;  and 
it  gives  origin  to  the  following  small  branches. 

Iliac  branch  :  this  small  offset  enters  the  iliac  fossa  to  supply  the  ^^^^  hranch, 
bone  and  the  iliacus  muscle ;  it  anastomoses  with  the  ilio-lumbar 
Qxiery. 

The  pubic  branch  (fig.  139,/)  ascends  on  Uie  posterior  aspect  of  puWc 
the  pubes,  and  communicates  witli  the  corresponding  branch  of  the    ™" 
opposite  side,  and  with  an  offset  from  the  epigastric  artery. 

Sometimes  the  obturator  may  take  origin  from  the  external  iliac 
arter}'. 

The  sciatic  artery  (fig.  174,  n)  is  the  next  largest  branch  to  the  Sciatic 
gluteal,  and  is  continued  over  the  pyriformis  muscle  and  the  sacral  ^'^^'^ 
plexus  to  the  sacro-sciatic   notch,  where  it  issues  between  the  in  the  pelvis,, 
pyriformis  and   the   coccygeus   muscles.    External  to  the  pelvis 
it  divides  into  branches  beneath  the  gluteus  mazimus,  and  is  distri-  ^^  ovtside 

0  0  2  '*• 
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buted  to  the  buttock :  in  the  pelvis  it  supplies  the  pyriformis  and 
coccygeus  muscles. 

The  pudic  artery  (fig.  174,  o)  supplies  the  perineeum  and  the  geni- 
tal organs,  and  has  nearly  the  same  connections  in  the  pelvis  as  the 
sciatic,  from  which  it  often  springs.  It  accompanies  the  stiatic, 
though  external  to  it,  and  leaves  the  pelvis  between  the  pyriformis 
and  coccygeus.  At  the  back  of  the  pelvis  it  winds  over  the  ischial 
spine  of  the  hip  bone,  and  enters  the  perinaeal  space  (p.  422).  The 
artery  gives  some  unimportant  oflfeets  in  tlie  pelvis,  and  frequently 
the  middle  hiemorrhoidal  branch  arises  from  it. 

Accessory  pudic  (Quain).  The  pudic  artery  is  sometimes  smaller 
than  usual,  and  fails  to  supply  some  of  its  ordinary  perinatal  branches, 
especially  the  terminal  for  the  penis.  In  those  cases  the  deficient 
branches  are  derived  from  an  accessory  arter}%  which  takes  origin 
from  the  internal  iliac  (mostly  from  the  trunk  of  the  pudic),  and 
courses  forwards  on  the  side  of  the  bladder  and  the  prostate  gland, 
to  perforate  the  triangular  perinaeal  ligament.  It  f lunishes  branches 
to  the  penis  to  supply  the  place  of  those  that  are  wanting. 

c.  The  branches  of  the  internal  iliac  artery  wliich  are  peculiar  to 
the  female  are  two,  the  uterine  and  vaginal. 

The  uterine  artery  (fig.  173,  d)  passes  inwards  between  the  layers 
of  the  broad  ligament  to  the  neck  of  the  uterus,  where  the  vessel 
changes  its  direction,  and  ascends  to  the  fundus.  Numerous  branches 
enter  the  substance  of  the  uterus,  and  ramifying  in  it,  are  remark- 
able for  their  tortuous  condition. 

At  the  neck  of  the  uterus  some  small  twigs  are  supplied  to  the 
vagina  and  the  bladder  ;  and  opposite  the  ovary  a  branch  bends 
outwards  to  anastomose  with  the  ovarian  arter}^  (spermatic)  of  the 
aorta. 

Tlie  vaginal  artery  (fig.  173,  e)  seldom  arises  separately  from  the 
internal  iliac.  Combined  with  the  preceding,  or  with  the  branch  to 
the  rectum,  this  artery  extends  along  the  vagina,  and  ramifies  in  its 
wall  as  low  as  the  outer  orifice. 

Other  arteries  in  tlu  pelvis.  The  remaining  arteries  in  the  pelvis, 
which  are  not  derived  jfrom  the  internal  iliac,  are  the  ovarian, 
superior  hsemorrhoidal,  and  middle  sacral. 

The  ovarian  artery  (p.  634),  after  passing  the  brim  of  the  pehas, 
becomes  tortuous,  and  enters  the  broad  ligament  to  be  distributed 
to  the  ovary  :  it  supplies  an  offset  to  the  Fallopian  tube,  and  another 
to  the  round  ligament ;  and  a  large  branch  anastomoses  internally 
with  the  uterine  artery. 

Tlie  superior  hcemorrhcidal  artery^  the  continuation  behind  the 
rectum  of  the  inferior  mesenteric  (p.  480),  divides  into  two  branches 
near  the  middle  of  the  sacrum.  From  the  point  of  division  the 
branches  are  continued  along  the  rectum,  one  on  each  side,  and 
each  ends  finally  in  about  three  branches,  which  pierce  the  muscular 
layer  of  the  gut  three  inches  from  the  anus  ;  they  terminate  oppo- 
site the  inner  sphincter  in  anastomotic  loops  beneath  the  mucous 
membrane,  and  anastomose  with  the  middle  and  inferior  hcemorrhoi- 
dal  arteries. 
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The  middle  aacral  artery  of  the  aorta  (p.  533),  (fig.  174,  h)  de-  Middle 
scends  along  the  middle  of  the  last  lumbar  vertebra,  the  sacrmn,  ■^J*j!*,^ 
and  the  coccyx.    Tlie  artery  gives  small  branches  laterally,  oppo-  lateral 
site  each  piece  of  the  sacrum,  to  anastomose  with  the  lateral  sacral  otbets. 
arteries,  and  to  supply  the  nerves,  and  the  bones  with  the  perio- 
steimi.     Sometimes  a  small  branch  is  furnished  by  it  to  the  lower 
end  of  the  rectum,  to  take  the  place  of  the  middle  ha^morrhoidal 
artery. 

Tlie  INTERNAL  ILIAC  VEIN  reccivcs  tlie  blood  from  the  wall  of  the  internal 
pelvis,  and  the  pelvic  viscera,  by  branches  corresponding  for  the  JSjJtJmtL 
most  part  with  those  of  the  arteries.    The  vein  is  a  short  thick  itT artery : 
trunk,  which  is  situate  at  first  on  the  inner  side  of  the  internal 
iliac  artery  ;  but  as  it  ascends  to  join  the  external  iliac,  it  passes 
behind,  and  to  the  outer  aspect  of  its  companion  artery  on  the  right 
side. 

Branches,  Most  of  the  branches  entering  the  trunk  of  the  internal  its  i»ranches 
iliac  vein,  have  the  same  anatomy  as  the  arteries  ;  but  the  follow-  JlSJufiar  are 
ing  visceral   branches, — the  pudic  and  dorsal  of   the  penis,  the 
vesical   and   hai^morrhoidal,   tlie  uterine   and   vaginal,  have  some 
peculiarities. 

The  pudic  rein  receives  roots  corresponding  with  the  branches  of  pudio, 
the  pudic  artery  in  the  perinieum  (p.  431),  but  not  those  corre- 
sponding with  the  offsets  of  the  artery  on  the  dorsum  of  the  penis. 

The  dorsal  vein  of  the  penis  (p.  441)  receives  veins  from  the  dowal  vein 
corpora  cavernosa  and  corpus  spongiosum  of  the  pern's,  and  piercing  «'p«ni»i 
the  triangular  ligament  of  the  urethra,  divides  into  two,  a  right 
and  a  left  branch,  which  enter  a  plexus  around  the  prostate. 

Tlie  middle  hcemorrhoidal  vein  communicates  with  a  large  plexus  hrmorrhoi- 
(lisemorrhoidal)  around   the  lower  end  of  the  rectum  beneath  the      * 
mucous  membrane  (p.  583). 

The  vesical  veins  begin  in  a  plexus  about  the  fundus  of  the  vesical, 
bladder,  and  anastomose  with  the  prostatic  and  ho^morrhoidal  veins. 

The  uterine  veins  are  numerous,  and  fonn  a  plexus  in  and  by  the  uterine,  and 
side  of  the  uterus :  this  plexus  inosculates  above  with  the  ovarian 
plexus,  and  below  with  one  on  the  vagina. 

Tlie  vaginal  veins  surround  tlicir   tube  with    a   large   vascular  rasinal 
plexus  (p.  587).  ^«*n»- 

Parietal  veins  of  the  pelvis.  Tliree  veins  of  the  wall  of  the  pelvis,  ptirietal 
viz.,  ilio-lumbar,  lateral  sacral,  and  middle  sacral,  open  into  the  ^'®*"*- 
common  iliac  vein. 

Dissection  (fig.  175).  To  dissect  tlie  nerves  of  the  pelvis,  on  the  Diasection  of 
right  side,  it  will  be  necessary  to  detach  the  triangular  ligament  JJt^^elrli. 
>vith  the  urethra  from  the  arch  of  the  pubes  ;  and  to  cut  through, 
on  the  right  side,  the  recto-vesical  fascia  and  the  levator  ani,  together 
with  the  visceral  arteries,  in  order  that  the  viscera  may  be  drawn 
somewhat  from  the  side  of  the  pelvis.  If  the  bladder  is  distended 
let  the  air  escape  from  it. 

By  means  of  the  foregoing  dissection  the  sacral  nerves  may  be  Firat  four 
found  as  they  issue  from  the  sacral  foramina.    The  dissector  should         ' 
follow  the  first  four  into  the  sacral  plexas,  and  some  branches  from 
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the  fourth  to  the  viscera.  The  last  sacral  and  the  coccygeal  nerN'e 
are  of  small  size,  and  will  be  detected  coming  through  the  coccy- 
geus  muscle,  close  to  the  coccyx  :  these  are  to  be  dissected  with 
care  ;  and  the  student  will  succeed  best  by  tracing  the  connecting 
filaments  which  pass  jfrom  one  to  another,  beginning  above  with 
the  offset  from  the  fourth  nerve. 

Opposite  the  lower  part  of  the  rectum,  bladder,  and  vagina  is 
a  large  plexus  of  the  sympathetic  (pelvic  plexus),  which  sends 
branches  to  the  ^^scera  along  the  arteries.  This  plexus  is  generally' 
destroyed  in  the  prcAnous  dissection  ;  but  if  any  of  it  remains  the 
student  may  trace  the  offsets  distributed  from  it,  and  its  communi- 
cating branches  with  the  spinal  nerves. 

Sacral  spinal  nerves  (fig.  175).  The  anterior  primary  branches 
of  the  sacral  nerves  are  five  in  number,  and  decrease  suddenly  in 
size  from  above  downwards.  Issuing  by  the  apertures  in  the  front 
of  the  sacrum  (the  fifth  nerve  excepted)  they  receive  short  filaments 
of  communication  from  the  gangliated  cord  of  the  sympathetic. 
The  first  three  nerves  and  part  of  the  fourth  enter  the  sacral  plexus, 
but  the  fifth  ends  on  the  back  of  the  coccyx. 

The  coccygeal  nerve,  and  the  peculiarities  of  the  fourth  and  fifth 
sacral,  will  be  noticed  before  the  plexus  is  described. 

The  fourth  nerve  (4  S)  divides  into  two  pieces  : — one  communi- 
cates with  the  sacral  plexus  ;  the  other  joins  the  fifth  ner^'e,  and 
distributes  the  following  branches  to  the  viscera  and  the  surrounding 
muscles : — 

The  visceral  Irajiches  (3)  supply  the  bladder  and  the  vagina,  and 
cgmmunicate  with  the  sympathetic  nerve  to  form  the  pelvic  plexus. 
Sometimes  these  branches  come  from  the  third  sacral  nerve. 

The  muscular  branches  are  three  in  number.  One  (2)  rather  long 
branch  enters  the  levator  ani  on  the  visceral  aspect ;  another  (4) 
supplies  the  coccygeus  ;  and  the  third  (5)  reaches  the  perinaium  by 
piercing  the  levator  ani  muscle  (p.  423). 

The^if^  nerve  (5  5)  comes  forwards  between  the  sacrum  and 
coccyx,  and  receives  the  communicating  branch  from  the  fourth 
nerve  ;  it  is  then  directed  downwards  in  front  of  the  coccygeus, 
where  it  is  joined  by  the  coccygeal  nerve,  and  perforates  that 
muscle,  the  sacro-sciatic  ligament,  and  the  gluteus  maximus,  to  end 
on  the  posterior  surface  of  the  coccyx. 

The  coccygeal  nerve  (1  c.)  after  issuing  by  the  lower  aperture  of 
the  spinal  canal,  appears  through  the  coccygeus  muscle,  and  joins 
the  fifth  sacral  nerve  as  above  stated. 

Sacral  Plexus  (fig.  175).  This  plexus  is  formed  by  the  lumbo- 
sacral cord,  the  first  three  sacral  nerves,  and  part  of  the  fourth 
sacral.  It  is  situate  on  the  pyriformis  muscle,  beneath  the  sciatic 
and  pudic  branches  of  the  internal  iliac  artery ;  and  the  nerves 
entering  it  converge  towards  the  large  sacro-sciatic  notch,  to  unite 
in  a  flat  band.  From  that  spot  the  plexus  becomes  gradually 
smaller  towards  the  outer  end  ;  and,  leaving  the  pelvis  below  the 
pyriformis,  terminates  in  branches  for  the  limb  at  the  lower  border 
of  that  muscle. 
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Brawlieg.    ^loat  of  the  branches  amc  ontnde  the  pelvis,  and  are  Brmnsbato 
distriljuted  to  the  back  of  the  lower  limb  ;  for,  only  two  internal  I^*  ua 
pelvic  muHclcB  (pyriformis  and  obturator  intemus)  receive  nerves  P'''^"^ 

Tlie  nerte  of  the  oblurator  iaiemug  springs  from  the  part  of  the  onetonb- 
pleina  formed  by  tlic  union  of  the  lumbo-BOCrat  with  the  first  eacral  ' 

nerve  ;  it  leaves  the  pelvis  with  the  pudic  artery,  and  winding  over 
the  ischial  spine  of  the  hip 

bone  and  through  the  small  Pig-  178.* 

■aero -sciatic  notch  enters 
the  maecieon  the  pcnnical 
eorface 

Tl  0  tiervtg  of  the  pjn 
farm  »  are  commonly  two 
m  n  imber  and  anae  from 
aepninte  points  of  the 
pleius  they  enter  the 
m  iscle  at  itsMBceral aspect 

Tlie  pudtt  ler  e  like  the 
artery  of  the  same  nai  u. 
supplies  the  permwi  m  and 
the  genital  orgaTis  Tlit 
nerie  nnses  in  the  lower 
part   of    tlio    pl< 


tie 


snail 


sacro  sciatic  ligament,  to  ac 
company  its  artery  through 
tlie      small      sacrc  sciatic 

Tlie  rcmatning  brand  es 
of  the  plexus  VIZ,  the  small 
and  great  sciatic  nerves, 
and  muscular  offsets  to  tlie 

gluteus,   gemelli,  and   quadratus   ferooris,   are   described   with  the 
lower  hiub.     (Dissection  of  the  Buttock,  p.  &46.) 

Diitection.  The  gftngliftted  cord  of  the  sympathetic  that  lies  in  ^J*""* 
front  of  the  sacrum  may  be  examined  now ;    its  several  ganglia  ukSt 
(three   or  four),  and  their  branches,  \vx\\  come  into  view  on   the 
removal  of  the  areolar  tiKsue. 

SvMPATiiETEC  Xkhve.  Iu  tlic  peUdfl  the  sympathetic  nen-e  consists  f^'**'^!^'' 
of  a  ganghated  cord,  and  of  a  plexus  on  each  side. 

The  Gasoluteii  Cord  (fig.  175)  lies  on  the  front  of  the  sacrum  ''Jj?^''\^ 
and  internal  to  the  series  of  apertures  in  that  bone.    Inferiorly  it 

*  Diuection  of  the  sacral  nerrn  aod  plami  (kllered  from  Heiile).  o. 
UtinaiT  bladder,  b.  Bectum.  c  LeTator  am.  d.  Coecygaai.  Ntnt*  .'41 
and  G  I,  the  last  tvo  lamber  nenes,  which  form  bj  tlieir  union  the  Innibo* 
BOCial  cord.  1  £  to  5  S,  tbe  Sre  ucial  nerves,  fanning  the  ncral  pleins. 
1  t.  Coccygeal  nerre.  1.  Upper  glnteal  aerre.  2.  Branch  of  IcTator  ani. 
3.  Branch  to  the  bladder.  4.  Binnch  of  coccjgmu.  fi.  Bianch  to  the  peri- 
uBom.     e.  Conunon  branch  oi  <  8,  6  3,  and   1   r,   for  the  back  of   the 
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the  female 

to  the 
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to  the 
vagina  ; 


and  to  tlic 
uterus  : 


converges  to  its  fellow,  and  is  united  with  it  by  a  loop  in  front  of 
^e  coccyx,  on  which  is  situate  a  single  median  ganglion  {gang, 
impar).  Each  cord  is  marked  by  ganglia  at  intervals,  the  number 
varjnng  from  three  to  five  :  from  them  branches  of  communication 
pass  outwards  to  the  spinal  nerves,  and  some  filaments  are  directed 
inwards  in  front  of  the  sacrum. 

The  connecting  branches  arc  two  to  each  ganglion,  gray  and  white, 
and  are  very  short :  the  gray  cord  unites  the  ganglion  with  the  spintl 
nerve,  but  the  wliite  one  is  continued  over  the  ganglion  to  the 
visceral  plexus  (Beck). 

The  internal  branches  are  small,  and  conmiunicate  aroimd  the 
middle  sacral  artery  with  the  branches  of  the  opposite  side.  Fronr. 
the  first,  or  first  two  ganglia,  some  filaments  are  furnished  to  the 
hypogastric  plexus  ;  and  from  the  terminal  connecting  branches, 
and  from  the  ganglion  in  front  of  the  coccyx,  offsets  descend  ova: 
that  bone. 

The  PELVIC  PLEXU8KS  (lateral  inferior  hypogastric)  are  two  in 
number,  right  and  left,  and  arc  continuous  with  the  lateral  pro- 
longations  of  the  hypogastric  plexus  (p.  481).  Each  is  situate  by 
the  side  of  the  bladder  and  rectum  in  the  male,  and  by  the  side  of 
tlie  uterus  and  vagina  in  the  female,  and  is  united  with  offsets  of 
the  third  and  fourth  sacral  nen^es.  Numerous  ganglia  are  found  in 
the  plexus,  especially  at  the  points  of  union  of  the  spinal  and 
sympathetic  nerves. 

Offsets,  From  each  plexus  offsets  are  furnished  along  the  branches 
of  the  internal  iliac  artery  to  the  viscera  of  the  pelvis,  and  the  genital 
organs :  these  form  secondary  plexuses,  and  have  the  same  name  as 
the  vessels  on  which  they  are  placed. 

The  inferior  hemorrhoidal  plexus  is  an  offset  from  the  back  of 
the  plexus  to  the  rectum,  and  joins  the  sympathetic  on  tlie  superior 
hemorrhoidal  artery  (p.  481). 

The  vesical  plexus  contains  large  offsets,  with  many  white  fibred 
or  spinal  nerves,  and  passes  forwards  to  the  side  and  neck  of  the 
bladder.  It  gives  one  plexus  to  tlie  vesicula  seminalis,  and 
another  to  the  vas  deferens. 

Tlie  irrostatic  plexus  leaves  the  front  of  the  pelvis  plexus,  and  is 
distributed  cliiefly  to  the  substance  of  the  prostate.  At  the  front 
of  the  prostate  an  offset  (cavernous)  is  continued  onwards  to  the 
dorsum  of  the  penis,  to  supply  the  cavernous  structure.  On  the 
penis  tlie  cavernous  nerves  join  the  pudic  nerve  (p.  441). 

In  the  female  tliere  are  the  following  additional  plexuses  for  the 
supply  of  the  viscera  peculiar  to  that  sex  : — 

Ovarian  plexus.  The  chief  nerves  to  the  ovary  are  derived  from 
the  renal  and  aortic  plexuses  (p.  481),  and  accompany  the  artery  of 
that  body  ;  but  the  uterine  nerves  supply  some  filaments  to  it. 

Vaginal  plexus.  The  nerves  of  the  vagina  are  large,  and  are  not 
plexiform,  but  consist  in  greater  part  of  spinal  nerve  fibres ;  they 
end  in  the  lower  part  of  the  tube. 

The  uterine  nerves  are  furnished  to  the  uterus  without  direct 
admixture  with  the  spinal  nerves  :  they  ascend  along  the  side  of  the 
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uterus,  and  consist  of  long  slender  filaments  without  ganglia  or 
communications.    The  Fallopian  tube  receives  its  branches  from  the  ""  gw»gii»» 
uterine  nerves. 

Some  few  nerves  surrounding  the  arteries  of  the  uterus  are  plexi-  •^^^^i*^^" 
form  and  gangUonic. 

Tlie  lymphatic  glands  of  the  pelvis  form  one  chain  in  front  of  ^■^^"j'J*!^' 
the  sacrum,  and  another  along  the  internal  iliac  arteiy  :  their  efferent 
ducts  join  the    lumbar   glands.     Into  these  glands  the  deep  lym-  iTmpiiatioi 
phatics  of  the  penis,  those  of  the  genital  organs  in  the  female,  and  them!"* 
the  lymphatics  of  the  viscera  and  wall  of  the  pelvis  are  collected. 


Section  V. 

ANATOMY  OF  THE  VISCERA  OF  THE  MALE  PELVIS. 

Directions.  The  bladder  and  the  bodies  at  its  base,  viz.,  the  vesiculre 
seminales,  and  the  prostate  gland,  are  to  be  taken  first  for  exami- 
nation. 

Dissection.  To  study  the  form  and  structure  of  the  viscera,  it  Take  out 
will  be  necessary  to  remove  them  from  the  pelvis.    For  this  piu*pose     *     *^'*" 
the  student  should  carry  the  scalpel  around  the  pelvic  outlet,  close 
to  the  osseous  boundary,  so  as  to  detach  the  cms  of  the  penis  from  Sepaiate 
the  bone,  and  the  end  of  the  rectum  from  the  parts  around.    When  '««*""»» 
the  viscera  are  removed,  the  rectum  is  to  be  separated  from  the 
otlier  organs  ;  but  the  bladder,  the  penis,  and  the  iu*ethra  are  to 
remain  united. 

After  the  bladder  has  been  distended  with  air,  the  areolar  tissue  clean  the 
is  to  be  removed  from  the  muscular  fibres.    The  prostate  gland  ^^•"°*''' 
and  the  vesicula3  seminales  are  to  be  then  cleaned  ;  and  the  duct  of 
the  latter,  with  the  vas  deferens,  is  to  be  followed  to  the  gland. 

If  any  of  the  integument  has  been  left  on  the  penis  and  the  and  peniH. 
urethra  it  is  to  be  taken  away. 

THE   PROSTATE  GLAND  AND  SEMINAL  VESICLES. 

Prostate  gland  (fig.  176).  Tliis  is  a  firm  muscular  body,  with  Prostate 
glands  in  it  secreting  a  special  fluid,  which  surrounds  the  neck  of  J^^^Jj 
the  bladder  and  the  beginning  of  the  urethra.    Its  connections  have  Hituation. 
been  enumerated  (p.  553). 

Tlie  prostate  is  conical  in  form  like  a  chestnut,  with  the  base  or  Fonn, 
larger  end  directed  backwards.     Its  dimensions  in  different  direc-  dinienslonii, 
tions  are  the  following :— Transversely  at  the  base  it  measures 
about  an  inch  and  a  half  ;  from  apex  to  base  an  inch  and  a  quarter  ; 
and  in  depth  about  three  quarters  of  an  inch  or  an  inch  :  so  that 
an  incision  directed  obliquely  outwards  and  backwards  laterally, 
from  the  apex  to  the  base,  will  be  the  longest  that  can  be  practised 
in  the  half  of  this  body.    Its  weight  is  about  an  ounce,  but  in  this  and  weight 
respect  it  varies  cnreatly. 
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The  upper  surface  of  the  prostate  is  narrow  and  rounded.  The 
under  surface,  whicli  is  larger  and  flatter,  is  marked  by  a  median 
hollow  which  indicates  the  division  into  lateral  lobes. 

The  posterior  part,  or  the  base,  is  thick,  and  in  its  centre  is  a 
notch  which  receives  the  common  seminal  ducts.  Tlie  fore  part  or 
apex  is  pierced  by  the  urethra. 

Three  lobes  are  described  in  the  prostate,  viz.,  a  middle  and  two 
lateral,  though  there  is  no  fissure  in  the  firm  mass.  Tlie  lateral 
lobes  (fig.  17G,  &,  c)  are  similar  on  both  sides,  and  are  separated 
only  by  the  hollow  on  the  under  surface  ;  they  form  the  chief  part 
of  the  prostate,  and  are  prolonged  back,  on  each  side,  beyond  the 
notch  in  the  base.  The  middle  lobe  (d)  will  be  brought  into  view 
by  detaching  tiie  vesiculoe  seminales  and  the  vasa  deferentia  from 
the  bladder  ;  it  is  the  piece  of  the  gland  between  the  neck  of  the 
bladder  and  the  seminal  ducts,  which  extends  across  between  the 
lateral  lobes.  Oftentimes  the  middle  lobe  is  enlarged  in  old  people, 
and  projects  upwards  into  the  bladder,  so  as  to  interfere  with  the 
flow  of  the  urine  from  that  viscus,  or  the  passage  of  a  catheter 
into  it. 

The  urethra  and  the  two  common  seminal  ducts  are  contamed  in 
the  substance  of  the  prostate  (fig.  178).  The  former  is  transmitted 
through  the  gland  from  base  to  apex  ;  and  the  latter  perforate  it 
obliquely  to  tenninate  in  the  urethral  canal. 

Sti*ucture.  On  a  section  the  gland  appears  reddish  gray  in  colour, 
is  very  firm  to  the  feel,  and  is  scarcely  lacerable.  It  is  made  up 
of  a  mass  of  unstriatcd  muscular  and  fibrous  tissues,  with  inter- 
spersed glandular  structure  ;  and  the  whole  is  enveloped  by  a  fibrous 
coat. 

Fibrous  covering.  Tliis  forms  a  thin  investment  for  the  gland,  and 
sends  offsets  into  the  interior.  It  is  quite  distinct  fi'om  the  denser 
sheath  derived  from  the  pelvic  fascia,  and  is  separated  from  that 
sheath  by  a  plexus  of  veins. 

Muscular  tissue.  The  firm  mass  of  the  gland  consists  of  involuntary 
muscular  fibres,  intermixed  with  elastic  and  fibrous  tissues.  The 
muscular  fibres  are  airanged  circularly  around  the  tube  of  tlie 
urethra  :  they  are  continuous  behind  with  the  annular  fibres  of  the 
bladder,  and  in  front  with  a  tliin  layer  of  circular  fibres  around  the 
membranous  part  of  the  urethra. 

At  the  lower  and  outer  parts  the  texture  is  looser  and  more  spongy, 
especially  where  the  glands  are  situate,  and  the  larger  vessels  enter 
(Roy.  Med.  Chir.  Trans.,  1856).  This  arrangement  will  be  better 
seen  when  the  urethra  has  been  opened. 

Glandular  structure.  Small  branched  glands  project  from  the  tube 
of  the  urethra  amongst  the  muscular  fibres  :  they  form  but  a  small 
portion  of  the  prostate,  and  are  most  numerous  in  the  middle  lobe. 
The  final  radicles  of  the  ducts  end  in  small  sessile  vesicles  :  on  the 
exterior  of  the  vesicles  and  ducts  the  bloodvessels  ramify.  Lining 
the  interior  of  the  tubes  is  an  epithelium  of  the  colunmar  kind. 
The  ducts  of  the  glands  vary  in  number  from  twelve  to  twenty, 
and  open  into  the  prostatic  part  of  the  uretlura  (p.  577). 


ANATOMY  OP   VESICCLA   SBMINALIS: 

Bloodreitelt.  Tlie  arltriti  arc  ratlier  small,  and  nro  furnished  by 
tl)e  inferior  vesical  and  middle  ha^moirhoidal  (p.  5G3).  Tlie  veint 
totra  a  plexus  around  (he  g'land,  which  communicatca  in  front  with 
the  doreal  vein  of  the  penie,  and  behind  with  the  venous  pleina  at 
the  base  of  the  bladder.  In  old  men  this  vascular  iiitercommuni- 
catjou  gives  rise  to  conHidcrable  limmoirhage  in  tlic  operation  of 
litliotomy. 

The  jitrva  arc  Hu))p1icd  by  the  hypogastric  plems.  The  lymphatic* 
of  tliin  body  and  of  the  veslculfc  seminalcs  are  received  into  the 
glunds  by  tlie  side  of  tlie  iotemal  iliac  arteiy. 

VRsicri..E  Semisalkr  (fig.  170,  r).  Tliese  veaicleB  arc  two  mem- 
branous sacs,  which  secrete  a  fluid  to  mix  with  the  semen.     They 

Fig.  17«.» 


ere  placed  on  the  under  surface  of  the  bladder  behind  the  prostate,  deflnition, 
and  diverge  from  one  another  so  as  to  limit  laterally  a  triangular  litaiUun, 
space  in  that  situation  :   their  form  and  connections  have  been 
already  described  (p.  S54).    Though  sacculated  and  bulged  behind,  aucniitai. 
the  vesicula  becomes  straight  and  narrowed  in  front  (duct)  ;  and 
at  the  base  of  the  prostate  it  blends  with  the  vas  deferens  to  fonn 
the  common  seuiiital  or  ejaculatoiy  duct  (,7). 

The  vewcula  scmiiialiH  consists,  like  the  epididymis,  of  0  tube  ywmfdoft 
bent  into  a  zigzag  form,  so  as  to  produce  lateral  sacs  or  pouches  •»"*""•»- 

*  View  of  the  aniler  mrface  ot  the  bUdder  with  the  Tceicuhe  semiiula  and 
ran  defireatia  (sligtaUr  altered  from  Halicr).  a.  BUdder.  b  and  c,  right 
Mid  left  Ut«Tal  lobes  of  the  pniitiite.  d.  ICiddia  h>be.  e.  V«ticaU  snniiulii, 
the  right  one  unnTelUd.  /.  Vai  defereiu.  g.  Common  uminal  daet,  formed 
bj  the  onion  of  the  tm  deferoi       ■  ■    ■     ■     ■ "    ■ 


with  the  daet  ot  the  venciiU.     k,  Urater. 
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wliosc  bends  are  bound  together  by  librous  tissue  ;  tbis  cell  stnic- 
ture  will  be  shown  by  means  of  a  cut  into  it.  When  the  bends  of 
the  vesicle  are  undone,  its  formative  tube,  which  is  about  the  size 
of  a  quill,  measures  from  four  to  six  inches,  and  ends  posteriorly 
in  a  closed  extremity :  connected  with  the  tube  at  intervals,  are 
lateral  ca^cal  appendages  (fig.  17G). 

Structure.  Tlie  wall  of  the  seminal  vesicle  has  the  same  number  of 
layers  ns  the  vas  deferens  (p.  527) ;  but  the  muscular  coat  is  thinner. 

Witliin  tlie  casing  of  the  recto-vesical  fascia,  the  vesicul®  and 
vasa  deferentia  are  covered  by  a  layer  of  transverse  and  longitudinal 
plain  muscular  fibres.  The  transverse  are  the  more  superficial 
(the  base  of  the  bladder  being  upwards),  are  strongest  near  the 
prostate,  and  act  most  on  the  vasa  deferentia.  Tlie  longitudinal 
fibres,  placed  chiefly  on  the  sides  of  the  vesicula*,  are  continued 
forwards  with  the  common  seminal  ducts  to  the  urethra.  (Roy. 
Med.  Cliir.  Trans.  1856.) 

Tlie  mucous  membrane  is  thrown  into  ridges  by  the  bending  of 
the  tube,  and  presents  an  areolar  or  honeycomb  appearance  ;  it  is 
provided  with  tubular  glands,  as  in  the  vas  deferens,  and  is  covered 
by  a  flattened  epithelium. 

End  of  vas  deferens  (fig.  176).  Opposite  the  vesicula  the  vas 
deferens  is  increased  in  capacity,  and  is  rather  sacculated  like  the 
contiguous  vesicle :  but  before  it  joins  the  tube  of  that  body  to 
form  the  common  seminal  duct,  it  diminishes  in  size,  and  becomes 
straight.  In  the  mucous  lining  are  numerous  tubular  glands  like 
those  of  the  intestine  (Uenle)  ;  and  the  epithelium  is  columnar  as 
in  the  rest  of  the  tube. 

Cammon  seminal  ducts  (fig.  178,/).  Tliese  tubes  (right  and  left) 
are  fonned  by  the  junction  of  the  narrowed  part  or  the  duct  of  the 
vesicula  seminalis  with  the  vas  deferens  of  the  same  side.  Tliey 
begin  opposite  the  base  of  the  prostate,  and  are  directed  upwards 
and  for>vards  through  an  aperture  in  the  circular  prostatic  fibres, 
and  along  the  sides  of  the  hollow  (vesicula  prostatica),  to  open  into 
the  urethral  tube.  Their  length  is  rather  less  than  an  inch,  and  their 
course  is  convergent  to  their  tennination  close  to  each  other  in  the 
floor  of  the  urethra  (p.  576). 

Structure.  Tlie  wall  of  the  common  duct  is  thinner  than  that  of 
the  vesicula  seminaHs ;  but  it  possesses  similar  coats.  It  is  sur- 
rounded by  longitudinal  involimtary  muscular  fibres,  which  blend 
in  the  urethra  with  the  submucous  stratum.  It  possesses  the  same 
glands  and  epithelium  as  the  dilated  part  of  the  vas  deferens  ;  but 
at  the  end  of  the  tube  the  mucous  membrane  wants  glands  and  is 
smooth  (Ilenle). 


THE  BLADDER. 


Bladder  out       After  the  bladder  has  been  removed  from  tlie  cavity  of  the  pelvis, 
of  tlie  body,  its  form,  and  the  extent  of  its  difEerent  regions,  can  be  more  con- 
veniently studied. 
Form.  Whilst  the  bladder  is  in  the  body,  it  is  conical  in  shape,  and  rather 


ETRUCTCRE   OP  rEIKABY   BLADDEB. 

flattened  from  before  backwar<i8 ;  but  out  of  the  body  it  is  more 
circular  llinn  wlien  in  its  naturnl  position,  and  it  loses  that  arched 
form  by  wliicli  it  adapts  itaelf  in  diBtetiaion  to  tlie  cun-e  of  tlie 
pelvis. 

If  this  viscus  is  moderately  dilated,  it  mcnsures  about  five  inches  Di 
in  lengtli,  and  three  inches  nerosa  (Husclike).  Its  capacity  is 
greatly  influenced  by  the  nge  and  sex,  and  by  tlie  habits  of  the 
individual.  Ordinarily  the  bladder  holds  about  a  pint  without  in- 
convenience during  life,  thougli  it  can  contain  much  more  when 
distended.    As  a  general  nile 

it  IS  larger  ni  the  ftinale  than  Hio  177  ' 

in  the  male 

STRLiTirt  A  muBCular  and 
a  mucous  coat,  inth  an  inter 
vening  tibroiis  ln>cr,  exist  in 
the  uall  of  the  bladder  at 
€M!rtam  parts  the  peritoneum  ■ 
maj  be  nlso  enumerated  as  a 
conslitucnl  of  the  wall  The 
-vessels  and  ncr\c«  nrc  large 

The  imperfect  tovcnng  of 
peritoneum  has  been  described 
(p.  550). 

T^emuicular  QoatiK  formed 
of  thin  layers  of  inistriated 
nniscular  fibres,  viz.  an  exter- 
nal or  longitudinal,  a  middle 
or  circular,  and  an  internal  or  u_. 

Bubmucons. 

The  hng'iludiaal  fibres  (fig. 
177,  ')  form  a  continuoun 
covering,  with  the  usual  pleii- 
form  disposition  of  the  mus- 
cular bundles,  and  extend 
from  apex  to  base.  Above, 
BOme  are  connected  with  the 
uracliuB,  and  the  subperito- 
neal fibrous  tissue.  Below, 
the  posterior  and  lateral  fibres 
enter  the  prostate  ;  whilst  the  anterit 
covering  the  prostate,  hut  a  fasciculus 
back  of  the  pubes  through  the  anterior  true  ligament  of  the  bladder. 
On  the  front  and  back  of  the  bladder  tlie  muscular  layer  is  stronger, 
and  its  fibres  more  vertical  than  on  the  sides.    Sometimes  this  outer 

*  Hiuciilar  fibres  of  the  bUdder,  prostate,  and  nrethi*.  1.  BxlemsloT 
longitadiul  fibres  of  the  b1aild«r.  S.  Citenlar  fibres  of  the  middle  softl.  8. 
Sntnnacoiu  layer.  1.  MukuIst  iBjer  anmnd  the  nrethn.  fl.  Ciicnlir  £brM 
of  the  prostate  and  nrelhra  coatiauous  with  the  cii«Dlar  of  the  bladder.  6,  7. 
Septum  of  the  corpus  Bpangiottun.  S.  Corpus  ipoDgiomm.  9.  Corpus  ctTer- 
atmma.     10.  Urater. 
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layer  of  fibres  is  called  detrusor  urince  from  its  action  in  the  expul 
sion  of  tlie  urine. 

The  circular  fibres  (fig.  177,  ')  are  thin  and  scattered  on  the  body 
of  the  bladder ;  but  around  the  cervix  they  are  collected  into  a 
thick  bimdle,  the  sphincter  vesica^  and  are  continuous  below  with 
the  fibres  of  the  prostate.  When  the  fibres  are  hypertrophied,  they 
project  into  the  interior  of  the  organ,  forming  the  fasciculat^ 
bladder  ;  and  in  some  bodies  the  mucous  coat  may  be  forced  out- 
wards here  and  there  between  them,  in  the  form  of  sacs,  producing 
the  sacculated  bladder. 

The  submucous  stratum  (fig.  177, ')  fonns  a  continuous  layer  over 
the  lower  half  of  the  bladder,  but  its  fibres  are  scattered  above.  In 
the  lower  third  of  the  viscus  the  fibres  are  longitudinal,  and  are 
continued  around  the  uretJira ;  but  they  become  oblique  above  that 
point.  At  the  back  of  the  bladder  the  layer  is  increased  in  strength 
by  the  longitudinal  fibres  of  the  m-eters  blending  vrith  it.  The  pro- 
jection of  the  uvula  vesicas  is  due  to  this  submucous  stratum. 

The  muscular  strata  communicate  freely,  so  tliat  one  cannot  be 
separated  from  another  without  division  of  the  connecting  bundles 
of  fibres.  In  both  sexes  the  disposition  of  the  fibres  is  similar 
(Roy.  Med.  Cliir.  Trans.,  1856). 

Fibrous  coat.  A  fibrous  layer  is  placed  between  the  muscular  and 
mucous  strata,  and  is  enumerated  as  one  of  the  coats  of  the  bladder ; 
it  is  composed  of  areolar  and  elastic  tissues  as  in  other  hollow 
viscera,  in  which  the  vessels  and  nerves  ramify. 

Dissectian.  The  bladder  is  now  to  be  opened  by  an  incision  down 
the  fiont ;  and  the  cut  is  to  be  continued  along  the  upper  surface 
of  the  prostate  gland. 

The  mucous  membrane  of  the  bladder  is  continuous  posteriorly 
with  the  lining  of  the  ureters,  and  anteriorly  with  that  of  the 
urethra.  It  is  very  slightly  united  to  the  muscular  layer;  and  it 
is  thrown  into  numerous  folds  in  the  flaccid  state  of  the  viscus, 
except  over  a  small  triangular  space  behind  the  urethral  opening. 

The  membrane  is  of  a  pale  rose  colour  in  the  healthy  state  soon 
after  death.  Its  surface  is  studded  with  mucous  follicles  and 
branched  glands,  particularly  towards  the  neck  of  the  bladder.  In 
the  epithelium  are  three  kinds  of  cells  : — the  superficial  are  roundish 
and  flattened ;  the  middle  are  pyriform  ;  and  the  deeper  are  conical 
and  cylindrical. 

Objects  inside  the  bladder.  Within  the  bladder  are  the  following 
named  parts,  viz.,  the  orifices  of  the  ureters  and  urethra,  with  the 
triangular  surface  (fig.  179). 

Orifices.  At  the  anterior  part  of  the  bladder  is  the  orifice  of  the 
urethra,  surrounded  by  the  prostate  gland.  The  mucous  membrane 
presents  here  some  longitudinal  folds  ;  and  the  aperture  is  partly 
closed  by  a  small  elongated  prominence  below,  uvula  vesicas,  occa- 
sioned by  a  tliickening  of  the  submucous  muscular  and  fibrous 
layers.  This  eminence  is  placed  in  front  of  the  middle  lobe  of  the 
prostate ;  and  from  its  anterior  end  a  slight  ridge  is  continued  on 
the  floor  of  the  urethra. 
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About  an  inch  and  a  half  behind  the  orifice  of  the  urethra,  and  openings  of 
rather  more  than  that  distance  apart,  are  the  two  narrow  openings  ^^^  ^^^^ 
of  the  ureters  (fig.  179).  These  excretory  tubes  for  the  urine  per- 
forate the  wall  of  the  bladder  obliquely,  lying  in  it  for  the  distance 
of  one  third  of  an  inch,  so  that  the  reflux  of  fluid  through  them 
towards  the  kidney  is  prevented  as  the  bladder  is  distended.  Each 
terminates  by  a  slit-hke  opening  in  a  prominence  of  the  subjacent 
muscular  fibres. 

T triangular  surface.  Immediately  behind  the  orifice  of  the  urethra  Trigone  of 
is  a  smooth  triangular  surface,  which  is  named  trigone  (trigonum  ^  **  "**<l<*«^ 
vesicae,  fig.  179).     Its  apex  reaches  the  prostate,  and  its  base  the 
ureters.     Its  boundaries  may  be  marked  out  by  a  line  on  each  side  i»ow 
from  the  urethra  to  the  ureter,  and  by  a  transverse  one,  behind,  ^^*^*^ '» 
between  the  openings  of  the  ureters.    This  surface  corresponds  with  P*rt  co"e- 
the  triangular  space  externally  at  the  base  of  the  bladder,  between  externaify. 
the  prostate  in  front  and  the  vesiculas  and  vasa  deferentia  on  the 
sides.    Over  it  the  mucous  coat  is  more  closely  united  to  the  fibrous 
and  muscular,  so  as  to  prevent  the  accidental  folds  occurring  in  the 
other  parts  of  the  empty  bladder. 

Dissection.  The  arrangement  of  the  fleshy  fibres  of  the  ureters  To  cxposp 
will  come  into  view  on  the  removal  of  the  mucous  membrane  from  SUStei^  " 
the  lower  third  of  the  bladder. 

Ending  of  the  fibres  of  the  ureter,  .  As  soon  as  the  ureter  pierces  Muscular 
the  outer  and  middle  coats  of  the  bladder,  its  longitudinal  fibres  are  SreiS^f 
thus  disposed  : — the  more  internal  and  strongest  are  directed  trans- 
versely, and  join  the  corresponding  fibres  of  the  other  urine  tube  ; 
whilst  the  remainder  are  continued  down  over  the  triangular  surface, 
and  blend  with  the  submucous  layer. 

Bloodvessels  and  nerves.  The  source  of  the  vesical  arteries ^  and  Arteries  ; 
the  termination  of  the  veins  have  been  detailed  (p.  663).    ITie  veins ; 
vessels  are  disposed  in  greatest  number  about  the  base  and  neck  of 
the  bladder.    Most  of  the  nerves  distributed  to  the  bladder,  thoueh  nenes  of 

^7        Aft       \  %      II 

supplied  from  the  pelvic  plexus  of  the  83rmpathetic  (p.  568),  are  **^  *'  *"^' 
derived  directly  from  the  spinal  nerves.  The  lymphatics  enter  the  Lymphatics, 
glands  by  the  side  of  the  internal  iliac  artery. 

THE    URETHRA   AND   PENIS. 

Uretura  (fig.  179).     The  tube  of  the  urethra  extends  from  the  Urethra : 
neck  of  the  bladder  to  the  end  of  the  penis,  and  has  an  average  JjJ^  f  "*^ 
length  of  about  eight  inches  ;  but  it  is  shorter  by  one  inch  during 
life  (Tliompson).    It  is  supported  by  the  prostate,  the  triangular  no  special 
ligament,  and  the  spongy  structure  of  the  penis.     The  tube  is  ^^*- 
divided,  as  before  said  (p.  555),  into  a  prostatic,  a  membranous,  and  SKjJ!^ 
a  spongy  part. 

Dissection.  To  open  the  urethra,  let  the  incision  through  the  prostate  How  to 
be  continued  onwards  to  the  extremity  of  the  penis  along  the  line  ®^SiSf 
of  union  of  the  urethral  canal  with  that  body. 

The  prostatic  part  (fig.  179)  is  nearer  the  upper  than  the  lower  ProBtatio 
surface  of  the  muscular  mass  surrounding  it.    It  is  one  inch  and  a  ^*^' 


s;»  nissECTiox  of  the  pelvib. 

■liiDHiiiiou   quarter  in  lengtli,  and  is  altogether  the  widest  portion  of  the 
""*'  uretliral  canal.    Ita  form  is  spindle-shaped,  for  it  is  larger  in  the 

•''■'"'  middle  ttian  at  either  end.     Its  tranHverae  meaaurement  at  the  Deck 

.liimrtcr.      pf  ^jjg  y^\aMei  ia  a  ciuartcr  of  an  inch  ;   at  ita  centre  a  line  or  two 

more  ;  and  nt  the  front  rather  lens  than  at  the  back. 
On  till-  (loor      Separating  thia  part  of  the  pawage  from  the  bladder  is  the  emi- 
nence of  tlie  uvula  Tcsicn-  with  its  slight  ridge.    In  front  of  this  is 
a  central  longitudinal  eminence  of  the  mucous  lining  (d),  about 
three  quarters  of  an  inch  in  length,  and  larger  behind  than  before, 
which  is  prolonged  anteriorly  towards  the  membranous  part  of  the 
canal,  and  is  named  crest  of  the  iiretlira  (vera  montaniim,  caput 
gallinaginia)  :   it  ia  formed  like  the  uvula  by  a  bundle  of  the  sub- 
in  tberrMt   mucous  muscular  and  fibrous  tissues.     In  tlint  crest  of  the  mucous 
''  °  P<""J'-    membrane,  near  its  posterior  eitreinity,  is  a  slight  hollow  (<■)  named 

vesuMla  prostatica  or  niitit  pocularit. 
VrilKiilii  ^le  veeicula  jiroslalica  or  utricle  (fig.   178,  g)  is  directed  back- 

^lirnaiuie  wards  and  downwards  in  the  prostate,  for  a  quarter  of  nn  inch, 


passing  beneath  the  middle   and   between   the   lateral   lobes.     ItH 

orifice  in  the  urethra  is  about  a  line  wide,  and  its  closed  eitrenaity 

and  by  It*     is  about  as  large  again.     Along  the  wall,  on  each   side,  in  placed 

IiI™i«o^'  *^*  common  seminal   duct  (/),  wliich  termmates  on  or  within  the 

■liii'M.  margin  of  tlie  mouth  of  the  sac  ;   and  if  bnstlcs  are  introduced 

into  the  common  seminal  duct  behind  the  prostate,  they  will  render 

evident  the  apertures.     Small  glands  open   on  the   surface  of  the 

mucous  membrane  lining  the  utricle      Tlie  vesicula  is  the  remains 

of  the  united  lower  ends  of  the  ducts  of  Muller  in  tlie  fetus,  and 

represents  the  uterus  in  the  female. 

■  Section  through  tlie  bladder,  pivMate,  and  nretbn,  to  shov  the  vecicnla 
proBtatica  and  the  CDmmon  Mminal  duct.  a.  Bladder,  b.  ProaUto,  aikd  e, 
proatatic  part  of  the  urethia.  <L  Veucuta  aeminalu.  e.  Vu  defueM.  /. 
Common  ejacnlatoiy  doct.    g.  Tedful*  prcaUtio. 


INTEEIOR   OF    UBETHRA. 


On  each  Bide  of  the  central  crest  is  an  escavation,  which  is  named  Prantatic 
the  prostatic  tinus  (fig.  179,  /  ).    Into  this  hollow  the  greater  number  ^^^^  ""^ 


of  the  ducts  in  the  prostate  open  :  but  the  apertur 
seen  at  the  back  of  tlie  central  eminence. 

*  View  oE  tbc  lowor  part  of  tho  bladder  aacl  of  the  urethra  laid  open.  a. 
TrisnjnUr  aarfacc  of  tho  bladder.  6.  OpeningB  of  the  nretera.  c.  Prostate, 
cut.     d.  Gapnt  gallinagiDia.    e.    Sinai  pocoUrii.    /.  Prottatic  sinni,  with 
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The  membranous  part  of  the  urethra  (fig.  179,  g)  is  three  quarters 
of  an  inch  in  length,  and  intervenes  between  the  apex  of  tlie  pro- 
state gland  and  the  bulb  (^')  of  the  corpus  spongiosum  urethrte.  In 
its  interior  are  slight  longitudinal  folds.  This  is  the  narrowest 
piece  of  the  whole  tube,  with  the  exception  of  the  outer  orifice, 
and  measures  rather  less  than  a  quarter  of  an  inch  across.  It  is 
the  weakest  of  the  three  portions  of  the  canal,  and  is  supported  by 
a  thin  stratum  of  erectile  tissue,  by  a  thin  layer  of  unstriated  cir- 
cular fibres  (p.  430),  and  outside  all  by  the  constrictor  urethras 
muscle. 

The  spongy  part  (fig.  179,  i)  reaches  to  the  end  of  the  penis.  It 
is  about  six  inches  in  length.  And  its  strength  depends  upon  a 
surrounding  material  named  corpus  spongiosum  urethras. 

The  average  size  of  the  canal  is  about  a  quarter  of  an  inch  in 
diameter,  though  at  the  vertical  slit  (meatus  urinarius),  by  which 
it  terminates  on  the  glans  penis,  the  tube  is  smaller  than  elsewhere. 
On  a  cross  section  it  appears  as  a  transverse  slit,  but  in  the  glans, 
as  a  vertical  inter\'al.  Two  dilatations  exist  in  the  floor  of  the 
spongy  portion  : — One  is  close  to  the  triangular  ligament,  being 
contained  in  the  bulb  or  bulbous  part  of  the  urethra,  and  is  named 
sintts  of  the  bulb  ;  the  other  is  an  elongated  hollow,  situate  in  the 
glans  penis,  which  has  been  called  fossa  naviculcris  (n)  from  its 
shape. 

There  are  many  small  pouches  or  lacuncs  (o)  in  the  canal,  as  far 
back  as  the  membranous  part,  which  have  their  apertures  tm-ned 
towards  the  outer  orifice  of  the  urethra.  One  of  these,  larger  than 
the  rest,  lacuna  vfiagna^  is  placed,  generally,  on  the  upper  boundary 
or  roof  of  the  urethra,  opposite  the  fossa  na\dcularis. 

The  ducts  of  Cowper's  glands  (fig.  179,  h)  are  two  in  number, 
and  terminate,  one  on  each  side,  on  the  floor  of  the  urethra  near  the 
bulb,  but  their  openings  are  generally  too  small  to  be  recognised. 

Mucous  lining  of  the  urethra.  The  mucous  membrane  of  the  urethra 
is  continued  into  the  bladder,  as  well  as  into  the  ducts  opening  into 
the  canal,  and  joins  in  front  the  tegumentary  covering  of  the  glans 
penis.  It  is  of  a  reddish  colour  in  the  spongy  and  membranous 
portions,  but  in  the  prostate  it  becomes  whiter.  In  the  spongy 
and  membranous  parts  it  is  thrown  into  longitudinal  folds  during 
the  contracted  state  of  the  penis. 

Its  surface  is  studded  throughout  with  follicles,  and  with  the 
apertures  of  branched  glands,  which  are  lodged  in  the  submucous 
tissue,  and  whose  ducts  are  inclined  obliquely  forwards ;  and  it  is 
provided  with  papillae  towards  the  external  orifice.  Its  epithelial 
covering  is  of  the  columnar  kind,  but  near  the  meatus  it  becomes 
laminar. 
Submucous  tissue.  Beneath  the  mucous  lining  of  the  lu'ethra  is  a 

openings  of  the  glands  of  the  prostate,  g.  Membranous  part  of  the  urethra. 
h.  Cowper's  glands,  a  duct  from  each  opening  into  the  urethra,  i.  Spongy 
part  of  the  urethra,  h.  Bulb  of  the  urethra.  I.  Glans  penis,  and  n,  fossa 
navicularis.  o.  Openings  of  lacunse  and  glands,  r.  Corpus  cavenioaam  of 
the  penis. 


CORPORA  CAVERNOSA  PENIS. 

Btratum  of  longitudinal  unstrioted  muecular  fibrea,  miied  with 
elastic  and  fibrous  tiasiiea.  It  ia  continuous  behind  with  tlie  sub' 
mucous  fibres  of  the  bladder,  and  ia  joined  in  the  prostata  by  the 
muscular  libreB  accompanying  the  common  seminal  ducta.  The 
stratum  differs  at  spots  : — It  is  most  developed  in  the  prostate, 
where  it  forms  the  projection  of  the  crest ;  in  the  membranous 
portion  the  muscular  structure  is  leas  abundant;  and  in  the  spongy 
part  fibrous  tissue  forms  most  of  tlie  submucous  layer. 

Around  the  membranous  and  prostatic  divisioDS  of  the  urethra  there 
is,  in  addition,  a  thin  enveloping  layer  of  vascular  or  erectile  tissue, 
which  ia  continued  backwards  from  the  corpus  spongiosum  urethrte 
to  the  neck  of  the  bladder. 

Stbuctuke  or  the  Penis.  The  form  and  the  connections  of  the 
penis  having  been  described  in  page  555,  the  tissues  of  which  it  is 
composed  remain  to  be  noticed.  If  a  section  is  made  along  one 
side  of  the  penis,  it  will  show  this  body  to  be  composed  of  two 
maascB  of  spongy  and  vascular  tissue  (corpora  cavernosa)  incased 
in  a  fibrous  covering,  with  an  imperfect  septum  between  them. 

Corpora  cavernosa  (fig.  179,  r).  These  bodies  form  the  bulk  of 
the  penis,  and  are  two  dense  cylindrical  tubes  of  fibrous  tissue,  con- 
taining erectile  structure.  Bach  ia  fixed  behind  by  a  pointed  process, 
crus  pmU,  to  the  pubic  arch  for  about  an  inch  ;  and  blends  with  ita 
fellow  in  the  body  of  the  penis,  after  a  distance  of  an  inch  and  a 
half.  Tliere  is  a  slight  swelling  on  the  crus,  called  the  bulb  of  the 
corpus  cavemoBum  (Kobe It). 

Each  corpus  cavemosum  is  composed  of  a  fibrous  case  with  a 
ir  trabecular  structure  inside,  with  vessels  in  the  mtervals 


Pig.  180.' 


mplete  median  septum  exists  along 


of  the  spongy  mass.    A 
the  body  of  the  penis. 

The  fihrous  cast  is  a  white,  strong,  elaatic  covering  (fig.  180),  am 

■  View  of  the  fibres  ot  the  case  of  the  eorpni  eaTemasain.   b.  The  aitamal 
or  longitiidiiuU  layer,   a.  laaer  or  drcolar  Gbna.   1 ,  The  pectiaifom  wptnm. 
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from  half  a  line  to  a  line  in  tfaickness.     Along  the  middle  of  the 
n  penis  ji  septal  procesa  is  sent  iDwarda  from  it  ;  and  numerous  other 
finer  threads, — the  trabeculffl  of  the  spongy  structure,  are  connected 
with  its  inner  surfBce. 

It  is  fonned  of  white  shining  fihres  which  are  disposed  in  two 
layers,  outer  and  inner.  The  outer  stratum  (fig.  180,  6)  is  fonnetl 
of  longitudinal  fibres  with  close  meshes.  The  inner  stratum  (fig. 
180,  o)  consislB  of  circular  fibres,  with  a  likeplciiform  disposition  ; 
and  the  circular  fibrta  of  each  cavernous  body  meeting  in  the 
middle  lino  give  rise  to  the  septum  penis.  Both  strata  are  in- 
sepnrably  united  by  communicating  bundles. 

The  ieptal  procetg  (fig.  ]81)  is  placed  vertically  along  the  body 

of  the  penis,  and  is  ttjcker  and  more  perfect  behind  than  in  front. 

Near  the  junction  of  the  crura  this  partition 

Fig.  181. •         divides    the    enclosed    cavity    into    two  ;    but 

jf  an  it  reaches  forwards  it  becomes  less   stron«r, 

J.\,^  \  »nd  is  pierced  by  elongated  apertures,  which  give 

(j/-^S\'.         it  the  appearance  of  a  comb,  from  which  the 

Tt^B'",  name  tfptum  ptclim/orme  is  derived.     Tlirough 

»   iNiii  V         the   intervals  in  the  septum  the  vessels  in  the 

corpora  cavernosa  communicate.    It  is  formed 

by  the  cireular  fibres  of  the  fibrous  case. 

The  cavemou)  or  trabecular  ttructare  is  a  net* 

work  of  fine  threads,  which  fills  the  interior  of 

tlie  corpora  cavcrnosB.     Its  proeesseB  are  thinner 

lownriis   the   centre  than  at  the   circumference  ; 

and  the  areolar  spaces  are  larger  in  the   middle 

and  at  the  fore   part  of   the  contained  cavity, 

than  at  the  circumference  or  in  the  crura  of  the 

penis.      In  addition  to  white  fibrous  tissue,  the 

trabecutie  contain  elastic  fibres,  and  unstriatcd 

muscular  fibres  (Miiller).     The  spongy  structure 

may  be  demonstrated  by  sections  of  the  penis, 

after  it  has  been  distended  with  air  and  dried. 

Bloodvesith.  The  bloodvessels    of   the   penis 

_^_^_  are  large  in  size,  and  serve  to  nourish  as  well 

as   to    minister    to  the  function   of  the   organ. 

Having  entered  the  cavernous  mass,  they  ramify  in  the  trabecular 

structure. 

The  arteriu  of  the  corpora  cavernosa  are  ofiaets  of  the  pudic  : 

i;  the  chief  branch  (art  corp.  cavemosi,  p.  431)   enters   at  the  cms, 

and  runs  forwards  through  the  middle  of  the  cavernous  structure, 

distributing   offsets  ;  and  the   rest,  coming  from  the   dorsal  artery 

(p.  441),  pierce  the  fibrous  case  along  the  dorsum  of  the  penis. 

n       In  the  interior  they  divide  into  branches,  which  ramify  in   the 

trabcculie  (fig  182, a),  becoming  finer,  until  they  terminate  in  very 

minute  branches,  which  open  into  the  veins  in  the  intertrabecular 

•  Pectinitorm  Beptum  of  the  penis,  o.  Apertnrcs  in  the  partition.  6. 
Separate  fibrous  proceisei  like  the  teeth  of  a  comb,  which  are  formed  by  the 
circDUr  fibre*. 
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epnces  without  the  interveDtion  of  capillariea.  Some  of  the  finest 
twips  end  in  tnfts  of  short,  alightly  curled  and  dilated  veBaela — the 
iuUcine  artcriea  of  Hilller  (fig.  182,  *),  which  project  into  the  inter-  b. 
trabecnlnr  spaces,  and  ore  imbedded  in  the  thin  coat  of  the  vdns  " 
(/)  :  with  the  extremities  of  these  twisted  Tsscnlar  bodies  fino 
fibrous  processes  are  connected.  The  helicine  arteries  ewst  in 
greatest  nnmber  at  the  back  of  eacli  corpos  cavemOBum. 

Tlic  reia*  fill  tho  interstices  of  the  areolar  structnre,  and  aoas-  v> 
totnose  freely  together  to  form  venous  pleinsee  ;  and  into  them  JJ 
the  terminal  branches  of  the  arteries  pour  their  contents.    By  means  m 


■^sj^lw^J 


of  the  apertures  in  the  septum  the  veins  of  opposite  sides  ci 
nicate  freely.     The  erectile  condition  of  the  corpus 
produced  by  the  distension  of  t!ie  plciuscB. 

The  chief  veins  of  tlie  corpus  cavcmosum  esciipe  at  the  cnis  pienia  gmusg  of 
with  the  artery,  and  join  the  pudic  vein  ;  but  others  issue  along  the  "*"■ 
upper  and  under  aB]>cctB,  to  end  in  the  dorsal  vein  and  the  prostatic 
plesuB  (p.  565). 

Corput  ipoagiotam  vrelhrm  (fig.  177).  This  constituent  part  of  the  Spnngr 
penis   surrounds  tho  urethrn,  but  not  equally  on  nil  sides  ;  for  at  {J^'T^,'!' 
the  bulb  only  a  thin  stratum  is  above  the  canal,  whilst  at  the  glans 
penis  (fig.  179, 1)  it  is  placed  chiefly  above  the  urethral  tube.    Pos- 
teriorly an  offset  of  the  corpus  spongiosum  is  continued  beyond  the 
bulb  around  the  urethra. 

Siructure.  The  tissue  of  the  corpus  spongiosum  is  similar  to  that  ft«  unustn 
of  the  corpus  cavemosum  ;  thus  it  consists  of  a  fibrous  tunic  en-  nJJ^'™' 
closing  a  trabecular  structure  with  bloodvessels. 

The  fibrous  corering  is  less  dense  and  strong  than  in  tho  corpora  Tlie  AbnMii 
cavernosa,  and  consists  only  of  circular  fibres.     A  Beplal piece  (fig.  ""*' 

*  HagniGed  viev  of  tiis  trabeealar  Btractare  >Dd  Brt«riea  of  the  paais.  a. 
Itranch  of  an  artery  and  ita  mmificationg  In  the  bandi  of  tbe  apongj  atmctan 
at  tbo  pcuis,  b.  c.  Trabeculnr  gtructure.  d.  A  fine  arterial  twig  ending  in 
e,  a  tuft  ol  the  tviited  or  helicine  art«riB«.  Tba  dark  ihadairiiig, /,  n 
a  vein  incaaing  ths  buiidlB  of  Teneb  (UOllei}. 
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termination 
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Nerves. 


Lymphatics. 


177,  •)  projects  inwards  from  it  in  the  middle  line,  opposite  the  tube 
of  the  urethra  ;  this  is  best  marked  for  a  short  distance  in  front  of 
the  bulb,  and  assists  in  dividing  that  part  into  two  lobes.  The 
trabecular  bands  are  much  finer,  and  more  uniform  in  size  than  in 
the  corpora  cavernosa. 

Bloodvessels.  Tlie  arrangement  of  the  bloodvessels  in  the  erectile 
structure  of  the  corpus  spongiosum  is  similar  in  the  bulb  to  that  in 
the  corpora  cavernosa  ;  but  in  the  rest  of  the  spongy  substance  the 
arteries  are  said  to  end  in  capillaries  in  the  usual  way.  The  helicine 
terminations  of  the  arteries  are  absent  from  the  glans  penis,  where 
the  veins  form  a  very  close  and  regular  plexus. 

The  arteries  are  derived  from  the  pudic  on  each  side :— one, 
artery  of  the  bulb  (p.  431),  enters  the  bulb  behind  ;  and  several  in 
front,  offsets  of  the  dorsal  artery  (p.  441),  penetrate  into  the  glans. 
Kobelt  describes  another  branch  to  the  bulb  at  the  upper  aspect. 

Most  of  the  veins,  including  those  of  the  glans,  end  in  the  large 
dorsal  vein  of  the  penis,  some  conmiunicating  with  veins  of  the 
cavernous  body  :  others  issue  from  the  bulb,  and  terminate  in  the 
pudic  vein. 

Nerves  and  lymphatics.  Tlie  nerves  of  the  penis  are  large  and  are 
supplied  by  both  the  spinal  and  sympathetic  nerves  :  on  the  glans 
penis  they  are  furnished  with  Pacinian  bodies.  The  superficial 
lymphatics  of  the  integuments,  and  those  beneatli  the  mucous 
membrane  of  the  urethra,  join  the  inguinal  glands  ;  the  deep  ac- 
company the  veins  beneath  the  arch  of  the  pubes,  to  end  in  the 
lymphatic  glands  in  the  pelvis. 
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THE  RECTUM. 

Dissection.  The  rectum  is  to  be  washed  out,  and  then  distended 
with  tow  ;  and  the  peritoneum  and  the  loose  fat  are  to  be  removed 
from  it. 

The  lower  end  of  tlie  large  intestine,  which  is  contained  in  the 
pelvis,  is  not  sacculated  like  the  colon,  but  is  smooth  on  the  surface, 
the  longitudinal  bands  of  the  colon  being  absent  from  it. 

It  is  about  eight  inches  in  length ;  and  its  average  diameter  is 
that  of  the  sigmoid  flexure  of  the  colon.  Its  size  is  imiform  as  far 
as  the  lower  extremity,  where  it  is  dilated,  particularly  in  old 
people  ;  but  at  the  aperture  of  termination  in  the  anus  the  gut  is 
smaller  than  elsewhere. 

Structure.  The  rectum  contains  in  its  wall  a  peritoneal,  a  muscular, 
a  mucous,  and  a  submucous  stratum  ;  and  tlie  muscular  and  mucous 
layers  have  certain  characters  which  distinguish  this  part  of  the 
intestinal  tube. 

The  peritoneum  forms  but  an  incomplete  covering,  and  its  arrange- 
ment is  referred  to  in  the  description  of  the  connections  of  the 
pelvic  viscera  (p.  552). 

The  muscular  coat  consists  of  two  planes  of  pale  or  unstriated 
fibres,  viz.,  a  superficial  or  longitudinal,  and  a  deep  or  circular. 
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The  longitudinaly  continuous  with  those  in  the  bands  on  the  colon,  hu  longi- 
are  here  diffused  to  form  a  stratum  around  the  gut.    The  circular  *^>^°*^ 
describe  arches  around  the  intestine,  and  become  thicker  and  stronger  JJIJ^""* 
towards  the  anus,  where  they  are  collected  in  the  band  of  the 
internal  sphincter  muscle  (p.  421). 

Tlie  mucous  coat  is  more  moveable  than  in  the  colon,  and  re-  Muoou» 
sembles  in  this  respect  the  lining  of  the  oesophagus ;  it  is  also       *      , 
thicker  and  more  yascular  than  in  the  rest  of  the  large  intestine,      vaacuiu- : 

When  the  bowel  is  contracted  the  mucous  lining  is  thrown  into  folds  in  it ; 
numerous  accidental  folds  ;  but  some  near  the  anus  are  longitudinal, 
enclosing  submucous  muscular  fibres,  and  form  the  columns  of 
Morgagni.    There  are  other  three  permanent  folds  (Houston)  which  «ome  «« 
are  half  an  inch  or  less  in  depth,  and  contain  circular  fibres  of  the  P®""***®" 
gut.    The  most  constant  of  these  is  about  three  inches  from  the 
anus,  on  the  front  of  the  rectum,  opposite  the  base  of  the  bladder ; 
another  is  placed  on  the  right  side  of  the  intestine,  towards  the  top  ; 
and  the  third  is  on  the  left  side,  midway  between  the  other  two. 
These  folds  will  be  seen  by  laying  open  the  gut  along  the  side, 
provided  it  is  tolerably  fresh. 

The  mucous  membrane  has  the  same  general  structure  as  in  the  structure, 
colon,  but  towards  the  anus  the  secretory  apparatus  gradually  dis- 
appears. 

Bloodvessels.  The  arteries  are  supplied  from  three  different  sources,  Artcriea, 
viz.,  superior  haemorrhoidal  of  the  inferior  mesenteric,  middle  hemor- 
rhoidal of  the  internal  iliac,  and  inferior  haemorrhoidal  of  the  internal 
pudic.    All  three  sets  anastomose  on  the  lower  end  of  the  gut ;  but  amngement 
only  the  upper  haemorrhoidal,  which  is  the  largest,  requires  further  hsemonSoi- 
notice.     The  final  branches  of  this  artery  (p.  664),  about  six  in  ^ai. 
number,  pierce  the  muscular  layer  three  inches  from  the  anus,  and 
descend  between  the  mucous  and  muscular  coats  as  far  as  the 
internal  sphincter,  where  they  unite  in  loops  just  within  the  anus. 

The  veins  are  deficient  in  valves,  and  communicate  freely,  like  the  Veins  are 
arteries,  in  a  plexus  between  the  muscular  and  mucous  coats,  around  valves, 
the  lower  end  of  the  gut.    Above,  they  join  the  inferior  mesenteric 
vein,  and  through  it  reach  the  vena  port®  ;  and,  posteriorly,  they 
pour  s6me  blood  into  the  internal  iliac  vein  by  the  middle  hssmor- 
rhoidal  branch. 

Nerves  and  lymphatics.  The  nerves  of  the  intestine  are  obtained  ^«'^^«•• 
from  the  sympathetic ;  and  those  of  the  sphincter  come  from  the 
spinal  cord.    The  lymphatics  terminate  in  the  chain  of  glands  on  Lymp^tic*- 
the  sacrum. 


Section  VI. 

ANATOMY  OF  THE  FEMALE  VISCERA. 

In  the  pelvis  are  contained  the  viscera,  alike  in  both  sexes,  viz.,  ^rSrtaL 
the  bladder,  urethra,  and  rectum  :  and  those  special  to  the  female, 
or  the  organs  of  generation. 
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Dissection.  The  contents  of  the  pelvis  are  to  be  removed,  together 
with  the  genital  organs.  For  this  purpose  the  student  should  keep 
the  scalpel  close  to  the  osseous  boundary  of  the  pelvic  outlet,  to 
avoid  injuring  the  end  of  the  rectum  ;  and  he  should  also  detach  the 
cms  of  the  clitoris  from  the  bone. 

After  the  parts  are  taken  from  the  body,  the  rectum  is  to  be 
separated  from  the  uterus  and  the  vagina,  but  the  rest  of  the  viscera 
may  remain  united  until  after  the  genital  organs  are  examined.  The 
bladder  and  rectum  may  be  moderately  distended  ;  and  the  fat  and 
areolar  tissue  are  to  be  removed  from  the  viscera. 
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GENITAL  ORGANS. 

The  genital  organs  consist  of  the  following  parts  : — ^the  nions 
Veneris  and  external  labia,  the  clitoris  and  internal  labia,  and  the 
vestibule  with  the  meatus  urinarius.  Within  the  external  labia  is 
the  aperture  of  the  vagina,  with  the  hymen.  Sometimes  the  term 
vulva  or  pudendum  is  applied  to  these  parts  as  a  whole. 

Ifons  Veneris  and  labia  pudendi.  In  front  of  the  pubes  the  integu- 
ment is  covered  with  hair,  and  is  raised  into  a  slight  eminence, — 
mons  Veneris,  by  a  mass  of  subjacent  fat. 

Extending  downwards  from  the  prominence  are  two  folds  of 
integument,  the  labia  pudendi  (labia  majora),  which  correspond  with 
the  scrotum  in  the  male.  Above  and  below,  the  labia  are  united, 
the  points  of  junction  being  named  commissures  ;  and  between  them 
is  an  interval  called  rima.  The  labia  decrease  in  thickness  inferiorly  ; 
they  are  covered  externally  with  a  few  hairs,  but  are  lined  internally 
with  mucous  membrane.  In  them  is  a  dartoid  tissue  resembling 
that  in  the  male  scrotum. 

W^ithin  the  lower  commissure  of  the  labia  is  a  small  thin  transverse 
fold  of  integuments  named /ourcA^^^c,  or  frcenulum  ;  and  between 
this  fold  and  the  lower  commissure  is  an  interval — the  fossa 
navicularis. 

Clitoris  and  nymphcB.  Beneath  the  upper  commissure  of  the  labia 
majora  is  the  projection  of  the  clitoris,  with  the  nymphre  or  smaller 
labia  descending  from  it. 

Dissection.  To  see  the  clitoris,  the  integuments  forming  the 
upper  commissure  must  be  removed  ;  and,  after  the  body  of  the 
organ  has  been  laid  bare,  the  crura,  one  on  each  side,  are  to  be 
followed  outwards. 

The  clitoris  (fig.  1 83,  b)  is  a  small  erectile  body,  and  is  the  repre- 
sentative of  the  penis.  It  has  the  same  composition  as  the  penis, 
except  that  the  urethra  is  not  continued  along  it.  Its  anterior 
extremity  is  terminated  by  a  rounded  part  or  glans  (c),  and  is 
covered  by  a  fold  of  the  skin  corresponding  with  the  prepuce  of 
the  male. 

In  its  structure  this  organ  resembles  the  penis  in  the  following 
particulars  : — it  consists  of  corpora  cavernosa,  which  are  attached 
by  crura  (one  on  each  side  a)  to  the  pubic  arch,  and  are  blended 
in  the  body.    Along  the  middle  is  an  imperfect  pectiniform  septum. 


FEMALE    GENITAL    OEGANS. 

Further,  it    possesses  a,   portion   of    corpus    BpongioHum,  but   tlua  enrjn 

striictitrc  is  limited  to  tlie  glans  clitoridis  (c).  "''""i 

Strucinre.  The  outer  fibrous  CHsing  and  the  septum  are  alike  in  irndt 

Fig.  1B3." 


lioth  penis  and  clitoris ;  and  in  the  interior  of  the  clitoris  ia  an 
erectile  tissue,  like  tliat  in  the  mate  organ  (p.  580). 

The  hloodve»»eh  of  the  corpus  cnvemoBuiu  are  like  those  o£  the 
penis ;  and  the  glnna  receives  the  ending  of  the  dorsal  artery 
<P-  «!)■ 

The  nympha  (fig.  184,  °  Mn&  niinorn)  are  two  folds  of  mucous 
luombrane,  which  descend  from  the  end  of  the  clitoris,  one  on  each 
side  of  the  orifice  of  the  vagina  ;  they  are  continuous  above  with 
the  preputial  covering  of  the  glnna,  and  extend  down  about  one 
inch  and  a  half.  Ttie  inner  surface  is  continuous  with  the  lining 
of  the  vestibular  space  and  vagina,  and  the  outer,  with  the  exter- 
nal labium.    Bloodvessels  are  contained  in  each  fold. 

VeaiihuU  and  orifice  of  the  urethra.  Within  the  nymphie,  between 
the  clitoris  above  and  the  vagina  below,  is  on  interval,  about  one 
inch  and  a  half  deep,  which  is  called  the  vestibule.  In  the  middle 
line  of  the  vestibular  space  is  the  round  orifice  of  the  urethra,  which 
is  placed  in  a  median  eminence  about  one  inch  below  the  clitoris, 
aud  near  the  aperture  of  the  vagina. 

Orifice  of  the  vagina  (fig.  184),  and  the  hjmen.  Tlio  aperture  of 
the  vagina  is  close  below  the  meatus  urinnriHS,  and  varies  much  in 
ai7.e.  In  the  child,  and  in  the  virgin,  it  is  partly  dosed  below  by  a 
thin  semilunar  fold  of  mucous  membrane,  named  the  hymen.  fJtet 
the  destruction  of  that  membrane  small  irrcgulnrly-shnpcd  projec- 
liona,  taruneuf(Bmf/r/i/brme»,  exist  around  the  opening  of  the  vagina. 

'  Rcprerentatjon   of   the  clitoris,    a.  Ccub,  anJ   b,  body  of   the  oorpni 
cnvernusum.     c.  Uliuis  ditoridu.     The  lower  figure  sLam'a  ' ' 
Tortical  beotioa  ;  the  same  lettera  refer  to  tike  parts. 


LabUml- 
Dun  de- 
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Mucous  membrane.  The  mucous  covering  of  the  external  genitals 
is  furnished  throughout  with  papillae,  but  these  are  largest  on  the 
labia  minora  and  the  clitoris.    Its  epithelium  is  laminar. 

Sebaceous  glands  open  on  the  contiguous  smfaces  of  the  labia 
majora  and  minora,  and  beneath  the  prepuce  ;  and  mucous  glands 
and  follicles  exist  on  the  vestibule,  and  on  the  inner  surface  of  the 
nymphte. 


Separate 
vagina  and 
uterus: 

clean 
vagina. 


GENERATIVE  ORGANS. 

The  generative  organs  are  the  uterus  and  vagina,  and  the  ovaries 
with  the  Fallopian  tubes. 

Dissection,  The  viscera  are  now  to  be  separated,  so  that  the  bladder 
and  the  urethra  may  be  together,  and  the  vagina  and  the  uterus 
remain  united.  The  bladder  is  to  be  set  aside  for  subsequent  use. 
The  surface  of  tlie  vagina  and  the  lower  part  of  the  uterus  should  be 
cleaned  ;  but  the  peritoneal  investment  of  the  latter  is  to  be  left 
untouched  for  the  present. 


Vagina: 
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THE  VAGINA. 

The  tube  of  the  vagina  is  connected  with  the  uterus  at  one  end, 
and  with  the  vulva  at  the  other  (fig.  173,  ^).  It  has  a  curved  course 
between  the  two  points  mentioned  ;  and  the  anterior  and  posterior 
walls  are  not  equal  in  length,  for  the  former  measures  about  four 
inches,  and  the  latter  five  or  six. 

In  the  body  the  vagina  is  flattened  from  above  downwards,  so 
that  the  opposite  surf  aces'may  be  in  contact,  but  the  upper  end  is 
rounded  where  it  is  joined  to  the  uterus.  Its  size  varies  at  different 
spots  : — ^thus  tlie  external  orifice  which  is  surrounded  by  the  con- 
strictor vaginae  muscle  is  the  narrowest  part ;  the  middle  portion 
is  the  largest ;  and  the  upper  end  is  intermediate  in  dimensions  be- 
tvi'een  the  other  two. 

After  the  vagina  has  been  laid  open  by  an  incision  along  the 
upper  wall,  the  position  of  the  uterus  in  that  wall,  instead  of  the 
extremity  of  the  passage,  may  be  remarked  ;  and  the  tube  may  be 
seen  to  extend  higher  on  the  posterior  than  the  anterior  aspect  of 
the  cervix  uteri.  On  the  inner  surface,  towards  the  lower  part,  is 
a  slight  longitudinal  ridge  both  in  front  and  behind,  named  columns 
of  the  vagina.  Before  the  tissue  of  tbe  vagina  has  been  distended, 
other  transverse  ridges  or  rugae  pass  between  the  colunms.  The 
wall  of  the  vagina  is  thicker  anteriorly  around  the  urethra  than  at 
any  other  part  of  the  canal. 

Structure.  The  vaginal  wall  is  formed  by  a  spongy  erectile  tissue, 
covered  externally  by  a  layer  of  unstriated  muscle,  and  lined  by 
mucous  membrane.  At  its  lower  end  the  tube  is  surrounded  by  a 
band  of  the  fibres  of  the  sphincter  vaginae  muscle  (p.  434). 

The  erectih  tissue  is  more  abundant  at  the  ends  than  the  middle 
of  the  vagina,  and  is  greatest  in  quantity  below  where  it  gives  in- 
creased thickness* to  the  wall.    Two  masses,  one  on  each  side  of 


8TEUCTDEE   OP   VAOISA. 

the  opening  of  the  vagina,  have  been  described  aa  the  temi-bulbt 
by  Tayior  (ftuffii  vatibuti,  Kobelt,  fig.  184,  a).  Theae  are  elongated 
bundles  of  plexiform  veina,  enclosed  in  fibrouB  membrane  ;  they  touiko. 
are  about  an  inch  in  length  from  above  down,  and  are  situate  one  """i 
on  each  side  of  the  vestibule,  where  they  are  covered  on  the  outer 
side  by  the  constrictor  vagintc  (a).  At  the  upperend  each  is  pointed, 
and  communicates  with  the  veBsels  of  the  clitoris  :  and  at  the  lower 
rounded  extremity  it  joins  the  venous  plexus  of  the  vagina. 

These  bodies  would  answer  to  the  divided  bulb  of  the  corpus  1|^^" 
spongiosum  urethne  in  the  male,  each  lateral  half  being  thrust  eaide  tEamiib 

Fig.  18*.' 


n  the  female  towards  the  eras  clitoridis  by  the  large  aperture  of 
the  vagina. 

The  muicalar  layer  is  outside  the  erectile  structure  and  consistB  Miaontar 
of  longitudinal  fibres.    Some  reach  all  along  the  vagina  ;  others,  and  ■"""■• 
these  ore  the  strongest,  only  as  far  upwards  as  the  recto-vesical 
fascia,  to  which  they  are  attached  on  each  side.    Above  they  end  in 
the  superficial  layer  of  the  uterus,  and  in  the  subperitoneal  fibrous 
tissue  ;  and  below  in  the  subdermic  tissue. 

The  Butcout  Btembrane  is  continued  through  the  lower  aperture  to  hocoiu 
join  the  integument  on  the  labia  majora,  and  through  the  os  uteri,  ^^J"*"* 
at  the  opposite  end,  to  the  interior  of  the  nterus.    Many  muciparous  vugiiu. 
glands  and  follices  open  on  the  surface,  but  these  are  in  greatest 
abundance  at  the  upper  part.     Conical  and  filiform  papillfe  exist  on 
the  membrane  ;  and  a  laminar  ^thelium  gives  a  covering  to  it. 

BloodvateU  taid  nervts.  The  arleritt  are  derived  from  the  va^al,  Arierlea. 
uterine,  and  vesical  branches  of  the  internal  iliac  (p.  563).    The  vetuira 
veitu  form  a  plexus  around  the  vagina,  as  well  as  in  the  genital  pieidiono. 
organs,  and  open  into  the  internal  iliac  vein.    For  a  description  of  Kmva. 
the  nercw,  see  page  568, 

*  Venous  plexiues  of  tbe  genibd  orsaiiB,  and  optning  of  tho  ntgiiui  (Eobell). 
A.  Sphinder  vaginn  moKle.  b.  Clitoris,  a.  NympIiB.  a.  Semi-bolb*  or 
bnlbi  Tostibali.  b.  Tenons  plcxna  continaana  witli  Toina  of  Um  elitoril  (pars 
inCermedis,  Kobelt).     c.  Donil  rein  of  tha  clit<»ii. 
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Lymphatics.      The  lymphatics  accompany  the  bloodvessels  to  the  glands  by  the 

side  of  the  internal  iliac  artery. 
Two  gUnds  Glands  of  Bartholin,  Outside  the  vagina,  near  the  lower  end,  are 
cSwiSr's!  **^  *wo  small  yellowish  glandular  bodies,  one  on  each  side,  which 
represent  Cowper's  glands  in  the  male.  Each  is  about  as  large  as  a 
small  bean  ;  and  its  duct  is  directed  forwards  to  open  on  the  inner 
aspect  of  the  nympha  of  the  same  side.  The  duct  resembles  that 
of  Cowper's  gland  in  its  structure  (p.  430). 


Utenu. 
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small ; 
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THE   UTERUS. 

The  uterus  or  womb  is  formed  chiefly  of  unstriated  muscular 
fibres.  Its  office  is  to  receive  the  ovum,  and  to  retain  for  a  fixed 
period  the  developing  fetus. 

This  viscus  in  the  virgin  state  is  somewhat  pear-shaped,  the  body 
being  flattened  (fig.  185),  and  possesses  inferiorly  a  rounded  narrow 
neck. 

Before  impregnation  the  uterus  measures  about  three  inches  in 
length,  two  in  breadth  at  the  upper  part,  and  an  inch  in  greatest 
thickness.  Its  weight  varies  from  an  ounce  to  an  ounce  and  a  half. 
But  after  gestation  its  size  and  volume  exceed  always  the  measure- 
ments here  given. 

The  upper  end  is  convex,  and  is  covered  by  peritoneum  :  the  term 
fundus  is  applied  to  the  part  of  the  organ  above  the  attachment  of 
the  Fallopian  tubes  (e). 

The  lower  end  is  small  and  rounded,  and  in  it  is  a  transverse 
aperture  of  communication  between  the  uterus  and  the  vagina, 
named  os  uteri  (os  tim^oi)  :  its  margins  or  lips  (labia)  are  smooth, 
and  anterior  and  posterior  in  situation,  but  the  hinder  one  is  the 
longest.  Towards  the  lower  part  the  uterus  is  constricted,  and  this 
diminished  portion  is  called  the  neck  (h)  of  the  uterus  {cervix  uteri)  ; 
it  is  surrounded  by  the  vagina,  and  is  covered  by  this  tube  to  a 
greater  extent  behind  than  in  front.  The  neck  is  about  half  an  inch 
in  length,  and  gradually  tapers  towards  the  extremity. 

The  body  (a)  of  the  uterus  is  more  convex  posteriorly  than  ante- 
riorly, and  decreases  in  size  down  to  the  neck.  It  is  covered  on  both 
aspects  by  the  peritoneum,  except  inferiorly  in  front  (about  half  an 
inch),  where  it  is  connected  to  the  bladder.  To  each  side,  which  is 
straight,  the  parts  contained  in  the  broad  fold  of  the  peritoneum 
are  attached  (fig.  173)  : — viz.,  the  Fallopian  tube  at  the  top  (m)  ; 
the  round  ligament  (n),  rather  below  and  before  it ;  and  the  ovary 
(l),  and  its  ligament  below  and  behind  the  others. 

Dissection.  To  examine  the  interior  of  the  uterus,  a  cut  is  to  be 
made  along  the  anterior  wall  from  the  fundus  to  the  os  uteri  ;  and 
then  some  of  the  thick  wall  is  to  be  removed  on  each  side  of  the 
middle  line  to  show  the  contained  cavity. 

The  thickness  of  the  uterine  wall  is  greatest  opposite  the  middle 
of  the  body.  It  is  greater  at  the  centre  than  at  the  extremities  of 
the  fundus  (fig.  185),  the  wall  becoming  tliinner  towards  the  attach- 
ment of  the  Fallopian  tubes. 


ANATOMY    OP   TJTEEU8.  689 

Interior  of  the  vierut  (fig.  185).  Within  the  uterus  is  a  small  apace,  i„  th, 
whicli  ia  divided  artificially  into  two — that  o£  the  body,  and  that  fnt"'™ 
of  the  neck. 

The  apace  occupying  the  body  of  the  viacua  (c)  is  triangular  in  ii « trisn- 
form,  and  is  larger  than  the  other.    Its  base  is  at  the  fundus,  where  ^^^^JJf. 
it  is  convex  towards  the  cavity,  and  the  angles  are  prolonged  to- 
wards the  Fallopian  tubes.    The  apex  is  directed  downwards,  and  ^hich  in 
joins  the  cavity  in  the  cervix   by  a  narrowed  circular  part,  uthmut,  S"!™'^ 
which  may  be  narrower  than  the  opening  of   the  nteruB   into  the  ' 

The  space  within  the  neck  (rf)  terminates  inferiorly  at  the  oh  j„^  , 
uteri,  and  is  continuous  above  with  the  cavity  within  the  body,  windi 
T.  !„  1 .  .u.  „.,ij..  .jj^  jt  eithe -*  *■"■ '-■"-  -'• — ■"  ''"'* 

Fig.  ISfi.* 


and  is  somewhat  Battened  like  the  cavity  of  the  body.    Along  both 

the  anterior  and  the   posterior  wall  is  a  longitudinal  ridge ;    and 

other  ridgea  (ruyte)  are  directed  obliquely  from  these  on  each  side  :  inu,,^,^^ 

this  appearance  has  been  named  arZioriritnufmnut.    In  the  intervals  m  ridgMof 

between  the  rugte  are  mucous  folliclcH,  which  aometimea  become  JJ^b!' 

diatended  with  fluid,  and  give  rise  to  rounded  clear  aacs. 

Structurb.  Tlie  dense  wail  of  the  ntenis  is  composed  of  layers  x;ijn„|,, 
of  unatriated  muscular  fibre,  intermixed  with   areolar  and  elastic  utucniu 
tisBuea,  and  large  bloodvessels.    Ou  the  exterior  is  the  peritoneum  ;  "'^"^ 
and  lining  the  interior  is  a  thin  mucous  membrane. 

The  muicular  fibres  can  be  demonstrated  at  the  full  period  of  ^^^  ^^ 
gestation  to  form  three  strata  in  the  wall  of  the  uterus,  viz.,  ex- ilirHitnta: 
temal,  internal,  and  middle  ;— 

The  external  layer  containa  fibres  which  ore  mostly  tranHverse  ;  „ieni»l, 
but  at  the  fundus  and  sides  they  are  oblique,  and  are  more  marked 
tljan  along  the  middle  of  tlie  organ.    At  the  aides  the  fibres  con- 
verge towards  the  broad  ligament ;  some  are  inaerted  into  the  sub- 

*  iDtorior  of  ths  nteroa,  vith  a,  poet«nor  view  of  the  broad  ligament  and 
the  uterine  appendagea.  a.  Body,  and  6.  neck  of  the  atenu.  e.  CsTitjr  of 
the  body,  and  d,  of  tbe  Deck.  e.  Pallopian  tube,  and  /,  ita  trompet'Sbaped 
end.  g.  The  fimbria  attauhed  to  the  UTS17.  h,  Otaij,  and  1,  ligament  of 
the  ovary,     t,  Farovarium. 
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peritoneal  fibrous  tissue  ;  and  others  are  continued  into  the  Fallopian 
tube,  the  round  ligament,  and  the  ligament  of  the  ovary. 

The  internal  fibres  describe  circles  around  the  openings  of  the 
Fallopian  tubes,  and  spread  from  these  apertures  till  they  meet  at 
the  middle  line.  At  the  neck  of  the  uterus  they  are  arranged  in  a 
transverse  direction. 

The  middle  or  intervening  set  of  fibres  are  more  indistinct  than 
the  others,  and  have  a  less  determinate  direction. 

The  mucous  lining  of  the  uterus  is  continued  into  the  vagina  at 
one  end,  and  into  the  Fallopian  tubes  at  the  other. 

In  the  body  of  the  uterus  it  is  of  a  reddish-white  colour,  and  is 
thin,  smooth,  and  adherent,  but  without  papillas.  Like  the  mucous 
membrane  of  the  intestine,  it  possesses  tubular  glands,  which  may 
be  either  straight  and  simple,  or  twisted  and  branched ;  they  are 
lined  by  ciliated  epithelium,  and  their  minute  apertures  are  scattered 
over  the  surface. 

In  the  cervix  uteri,  between  the  rugse,  mucous /oZZw^  and  glands 
are  collected,  and  near  the  outer  opening  are  papillae. 

The  epithelial  covering  of  the  mucous  membrane  consists  of  a 
single  layer  of  cells,  which  are  columnar  and  ciliated  throughout  the 
cavity  and  neck  of  the  uterus. 

The  bloodvessels  of  the  uterus  are  large  and  tortuous,  and  occupy 
canals  in  the  uterine  substance,  in  which  they  communicate  freely 
together.  The  artei^ies  are  furnished  from  the  uterine  and  ovarian 
branches  (p.  564). 

The  veins  correspond  with  the  arteries  ;  they  are  large  in  size, 
and  form  plexuses  in  the  uterus  (p.  565). 

The  nerves  are  derived  from  the  sympathetic  (p.  668),  and  are 
very  small  in  proportion  to  the  size  of  the  uterus  :  in  the  cervix 
they  are  traced  to  the  papillae. 

Lymphatics,  One  set  accompanies  the  uterine  vessels  to  the  glands 
on  the  iliac  artery.  Anotlier  set  issues  from  the  fundus,  enters  the 
broad  ligament,  and  accompanies  the  ovarian  artery  to  the  glands 
on  the  aorta  :  the  last  are  joined  by  lymphatics  of  the  ovary  and 
Fallopian  tube. 

Round  ligament  of  the  uterus  (fig.  173,  n).  This  firm  cord  sup- 
ports the  uterus,  and  is  contained  partly  in  the  broad  ligament,  and 
partly  in  the  inguinal  canal.  It  is  about  five  inches  in  length,  and 
is  attached  to  the  upper  end  of  the'  uterus  close  below,  and  anterior 
to  the  Fallopian  tube.  A  process  of  the  peritoneum  accompanies  it 
in  the  inguinal  canal,  and  remains  pervious  sometimes  for  a  short 
distance. 

The  ligament  is  composed  of  unstriated  muscular  fibres,  derived 
from  the  uterus,  together  with  vessels  and  areolar  tissue. 


Ovary: 
position, 


OVARIES  AND  FALLOPIAN  TUBES. 


Ovary  (fig.  185).  The  ovaries  are  two  bodies,  corresponding  with 
the  testes  of  the  male.  They  are  contained  in  the  broad  ligaments 
of  the  uterus,  one  in  each. 


STEUCTUEE   OF   OVARY. 

Each  ovary  is  o£  an  elongated  fonn,  and  somewhat  flattened  from 
Bide  to  aide.  It  ia  of  a  wliitieh  colour,  with  either  a  antooth  or  a 
Bcarred  surface.  Its  volume  is  variable  ;  hut  in  the  virgin  atate  it 
is  about  one  inch  and  a  half  in  length,  half  that  size  in  width,  aitd  ' 
a  tliird  of  an  inch  in  thickness.  Ita  weight  varies  from  one  to  two  . 
drachms. 

The  ovary  ia  placed  at  the  back  of  the  broad  ligament,  and  is 
attached  to  that  membrane  by  its  anterior  margin,  where  the 
vessels  enter  the  stroma.  Its  outer  end  (3)  is  rounded,  and  is  con- 
nected with  one  of  the  flmbriie  at  the  mouth  of  the  Fallopian  tube. 
The  inner  extremity  is  narrowed,  and  ia  fixed  to  the  side  of  the 
uterus  by  a  fibrous  cord  (i), — the  ligament  of  the  ovary,  below  the 
level  of  the  Fallopian  tube  and  round  ligament. 

SiiiKture.  The  ovary  consists  of  a  stroma  of  areolar  tissue  con- 
taining small  sacs  named  Graafian,  and  the  whole  ia  enclosed  within 
a  fibrous  tunic.  The  peritoneum  surrounds  it  except  at  the  attached 
margin. 

The  ^&rout  coat  is  adherent  to  the  contained  stroma.  Along  the 
attached  margin  of  the  ovary  ia  a  slit  (hilum),  by  which  the  vessels 
and  nerves  enter.  Sometimes  a  yellow  spot  (corpus  luteum),  or 
some  cicatrices,  may  be  seen  in  this  covering. 

Stroma  (fig,  186).  The  substance  of  the  ovary  is  apongy,  vaacular, 
and  fibrous.  At  the  centre  the  fibrea  radiate  from  the  hilum  towards 
the  circumference.  But  at  the  exterior  is  a  granular  material  (cortical 
layer)  which  contains  very  many  small  cells,  about  i-iuth  of  an  inch 
in  size  ; — the  nascent  Graafian  vesicles. 

The  Graafian  vaicU»  or  ovisacs  (fig.  186)  are  round  and  trans- 
parent cells,  scattered  through  the  stroma  of  the  ovary  below  the 
cortical  layer.    During  the  child-bearing  period  some  are  larger  than 
the  rest  (a)  ;  and  of  this  larger  set 
ten  to  thirty,  or  more,  may  be  counted  Kg.  186.' 

at  the  same  time   which  vary  in   si. 
from    a    pin  a  head  to    a  pea      The       //^^^' 
largest  are  situate  at  the  circiimfcr      iff*'  /^ 
once  of   the   organ   and   aometnneB    || 
they  mi\  bt  seen  pr<jecting  through 
the  fibrous  coat 

Each  consists  of  a  transparent  coit 
with  a  Quid  inside  The  coat  of  th 
vesicle  named  001  captuU  (tunica 
fibroia)  IS  formed  of  fine  areolar 
tissue  and  la  united  to  the  stroma 
of  the  o\arv  bj  bloodiessels  which 

ramify  in  the  wall  Lining  it  is  a  layer  of  nucleated  granular 
cells — the  memhraaa  granuloia  which  is  thickened  at  one  spot  and 
surrounds  the  ovum  as  the  dticui  proligerut  (Von  Daer),  filing  it 
to  the  wall.     The  fluid  in  the  interior  is  transparent  and  albumi- 
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nous ;  it  contains  the  minute  ovum,  together  with  molecular 
granules. 
Shedding  of  W)icn  the  Graafian  vesicle  is  matured  it  bursts  on  the  surface  of 
an  ovum ;  ^^  ovary,  and  tlie  contained  ovum  escapes  into  the  Fallopian  tube, 
and  corpus  After  the  shedding  of  the  ovum  the  ruptured  vesicle  gives  origin 
luteum.  ^^  ^  yellow  substance,  corpus  luteum,  which  finally  changes  into  a 
cicatrix  (h). 

Bloodvessels  and  nerves.  The  ovarian  artery  pierces  the  ovary  at 
the  anterior  or  attached  border,  and  its  branches  run  in  zigzag  lines 
through  the  stroma,  to  which  and  the  Graafian  vesicles  they  are 
distributed.  The  veins  begin  in  the  vesicles  and  the  texture  of  the 
ovary,  and  after  escaping  from  its  substance,  form  a  plexus  (^jxim- 
pinifomi)  within  the  fold  of  the  broad  ligament.  Tlie  nerves  are 
derived  from  the  sympathetic  on  the  ovarian  and  uterine  vessels. 

Appendage  to  the  ovary  (fig.  185,  k  Parovarium,  Organ  of  Rosen- 
miiller).  On  holding  up  the  broad  ligament  of  the  uterus  to  the 
light,  a  collection  of  small  tortuous  tubules  will  be  seen  between 
the  ovary  and  the  Fallopian  tube.  This  is  the  remnant  of  the  upper 
part  of  the  Wolffian  body  of  the  fetus  ;  it  is  about  one  inch  broad, 
with  its  base  to  the  Fallopian  tube,  and  apex  to  the  attached  border 
of  the  ovary.  The  small  tubes  are  from  twelve  to  twenty  in  number  ; 
at  the  wider  end  they  are  joined  more  or  less  perfectly  by  a  tube 
crossing  the  rest,  which  is  prolonged  sometimes  a  short  way  into 
the  broad  ligament.  Each  tube  is  a  closed  fibrous  capsule  with  a 
clear  fluid  within,  and  a  lining  of  epithelium. 

Fallopian  Tubes  (fig.  185,  e).  Two  in  number,  one  on  each  side, 
they  convey  the  ova  from  the  ovaries  to  the  uterus,  and  correspond 
in  their  office  with  the  vasa  deferentia  in  the  male. 

Each  is  about  four  inches  in  length  :  cord-like  at  the  inner  end, 

where  it  is  attached  to  the  upper  part  of  the  uterus,  it  increases  in 

size  towards  the  outer  end,  and  terminates  in  a  wide  extremity  (/), 

it  is  dilated  like  the  mouth  of  a  trumpet.    This  dilated  end  is  fringed,  and  the 

externally,    ^[qq^q  are  called  fimbria.    When  the  fimbriated  end  is  floated  out 

in  water,  one  of  the  processes  (g)  may  be  seen  to  be  connected 

with  the  outer  end  of  the  ovary.    In  the  centre  of  the  fimbria^  is  a 

groove  leading  to  the  orifice  of  the  Fallopian  tube. 

size  of  the         On  opening  the  tube  with  care,  the  size  of  the  contained  space, 

at  the  ends,  and  its  small  aperture  into  the  uterus  can  be  observed.     Its  canal 

varies  in  size  at  different  spots  : — the  narrowest  part  is  at  the  orifice 

•  into  the  uterus  (ostium  uterinum),  where  it  scarcely  gives  passage 

to  a  fine  bristle  ;  towards  the  outer  end  it  increases  a  little,  but  it 

is  rather  diminished  in  diameter   at  the   outer   aperture  (ostium 

abdominale). 

Structure,  This  excretor}^  tube  has  the  same  structure  as  the  uterus 
with  which  it  is  connected,  viz.,  a  muscular  layer  covered  externally 
by  peritoneum,  and  lined  by  mucous  membrane. 

The  muscular  coat  is  formed  of  an  external  or  longitudinal,  and 
an  internal  or  circular  layer  ;  both  these  are  continuous  with  similar 
strata  in  the  wall  of  the  uterus. 
Mucous  coat      The  mucous  membrane  forms  some  longitudinal  folds,  particularly 
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at  the  outer  end.    At  the  inner  extremity  of  the  canal  it  is  continued 

into  the  mucous  Hning  of  the  uterus,  but  at  the  outer  end  it  joins  is  continn. 

the  peritoneum.    A  columnar  and  ciliated  epithelium  covers  the  J^nto^um. 

surface,  as  in  tlie  uterus,  and  is  said  by  Henle  to  be  detected  on  the 

outer  surface  of  the  fimbrice. 

The  bloodvessels  and  nerves  are  furnished  firom  those  supplied  to  Vessels, 
the  ovary  and  uterus. 

THE  BLADDER,  URETHRA,  AND  RECTl'M. 

Bladder.  The  pecuUarities  in  the  form  and  size  of  the  female  ^iJJJ*?™^  ^' 
bladder  have  been  detailed  in  the  description  of  the  connections  of 
the  viscera  of  the  female  pelvis  (p.  560).    For  a  notice  of  its  struc- 
ture, the  anatomy  of  the  male  bladder  is  to  be  referred  to  (p.  573). 

Dissection,  To  prepare  the  bladder,  distend  it  with  air,  and  remove  Preparation 
the  peritoneal  covering  and  the  loose  tissue  from  the  muscular  fibres.  **'   ' 

After  the  external  anatomy  of  the  bladder  and  urethra  has  been  open  iL 
learnt,  they  are  to  be  slit  open  along  the  upper  part. 

Urethra.  Tlie  length  and  the  connections  of  the  excretory  tabe  Length 
are  given  in  page  560.  Urethra. 

The  average  diameter  of  the  urethra  is  rather  more  than  a  quarter  Size ; 
of  an  inch,  and  the  canal  is  enlarged  and  funnel-shaped  towards 
the  neck  of  the  bladder :  near  the  external  aperture  is  a  hollow  in 
the  floor.     In  consequence  of  not  being  surrounded  by  resistant  **  <*?  ^^ 
structures,  the  female  urethra  is  much  more  dilatable  than  the  dilated, 
corresponding  passage  in  the  male. 

Structure.  Like  the  urethra  of  the  male,  it  consists  of  a  mucous  Tube  like 
coat,  which  is  enveloped  by  a  plexus  of  bloodvessels,  and  by  mus-  iJie. 
cular  fibre. 

The  muscular  layer  extends  the  whole  length  of  the  urethra.   Its  Mnjcular 
fibres  are  circular,  corresponding  with  tliose  in  the  prostatic  en-  cular  iibren. 
largement  of  the  other  sex,  and  continuous  behind  with  the  middle 
layer  of  the  bladder.    In  the  perinseal  ligament  tliis  stratum  is 
covered  by  the  constrictor  urethrae  as  in  the  male  (p.  435). 

The  mucous  coat  is  pale  except  near  the  outer  orifice.    It  is  Mucous 
marked  by  longitudinal  folds ;  and  one  of  these,  in  the  floor  of  the  ^^  ^ 
canal,  resembles  the  median  crest  in  the  male  urethra  (p.  576).  floor ; 
Around  the  outer  orifice  are  some  mucous  follicles  ;  and  towards  fbUicies  and 
the  inner  end  are  tubular   mucous  glands,  whose    apertures   are  ^^^* 
arranged  in  lines  between  the  folds  of  the  membrane.    A  laminar 
epiVielium  is  spread  over  the  surface,  and  beneath  it  are  deeper  epithelium, 
conical  cells  as  in  the  bladder. 

A  submucous  stratum  of  longitudinal  elastic  and  muscular  tissues  Submucous 
lies  close  beneath  the  mucous  membrane,  as  in  the  male. 

Dissection.  Tlie  rectum  may  be  prepared  for  examination  by  dis-  Prepa»Ht>» 
tending  it  with  tow,  and  by  remoA*ing  the  peritoneal  covering  and 
the  areolar  tissue  from  its  surface. 

Rectum.  The  structure  of  the  rectum  is  similar  in  the  two  sexes  ;  Rectum  like 
and  the  student  may  use  the  description  in  the  Section  on  the  viscera  j^t^     ^ 
of  the  male  pelvis  (p.  572). 

Q  q 
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INTERNAL  MUSCLES  AND  LIGAMENTS  OF  THE  PELVIS. 

Two  muscles,  the  pyriformis  and  obturator  intemus,  have  their 
origin  within  the  cavity  of  the  pelvis. 

Dissection.  Take  away  any  fascia  or  areolar  tissue  which  may 
remain  on  the  muscles  ;  and  define  their  exit  from  the  pelvis, — ^the 
pyriformis  passing  through  the  great  sacro-sciatic  notch,  and  the 
obturator  through  the  small  notch  of  the  same  name.  On  the  right 
side  the  dissector  may  look  to  the  attachment  of  the  levator  ani 
muscle  to  the  pubic  part  of  the  hip-bone. 

Tlie  PYRIFORMIS  MUSCLE  IS  directed  outwards  through  the  great 
sacro-sciatic  notch  to  the  great  trochanter  of  the  femur.  The  muscle 
has  received  its  name  from  its  f6rm. 

In  the  pelvis  the  pyriformis  arises  by  tlwee  slips  from  the  second, 
third,  and  fourth  pieces  of  the  sacrum,  between  the  anterior  aper- 
tures, and  from  tlie  surface  of  the  bone  external  to  those  holes  ; 
as  it  passes  from  the  pelvis,  it  takes  origin  also  from  the  surface  of 
the  hip-bone  forming  the  upper  boundary  of  the  large  sacro-sciatic 
notch,  and  from  the  great  sacro-sciatic  ligament.  From  tliis  origin 
the  fibres  converge  to  the  tendon  pf  insertion  into  the  trochanter. 
(Dissection  of  the  Buttock,  p.  G47.) 

The  anterior  surface  is  in  contact  with  the  sacral  plexus,  with 
the  sciatic  and  pudic  branches  of  the  internal  iliac  vessels,  and  with 
the  rectum  on  the  left  side.  The  opposite  surface  rests  on  the  sacrum, 
and  is  covered  by  the  great  gluteal  muscle  outside  the  pelvis.  The 
upper  border  is  near  the  hip-bone,  the  gluteal  vessels  and  the  supe- 
rior gluteal  nerve  being  between  ;  and  the  lower  border  is  contiguous 
to  the  coccygeus  muscle,  the  sacral  plexus,  and  the  sciatic  and  pudic 
vessels  intervening. 

Action.  The  pyriformis  belongs  to  the  group  of  external  rotators 
of  the  hip- joint ;  and  its  use  will  be  given  with  the  description  of 
the  rest  of  the  muscle  in  the  dissection  of  the  Buttock  (p.  647). 

The  OBTURATOR  iNTERNUS  MUSCLE  has  its  origin  in  the  pelvis,  and 
insertion  at  the  great  trochanter  of  the  femur,  like  the  preceding  ; 
but  the  part  outside  is  almost  parallel  in  direction  with  that  inside 
the  pelvis. 

The  muscle  arises  by  a  broad  fleshy  attachment  from  the  obtura- 
tor membrane,  except  a  small  part  beliind ;  from  the  pehac  fascia 
covering  its  surface  ;  slightly  from  the  bone  anterior  to  the  thyroid 
hole,  but  from  all  the  smooth  inclined  surface  of  the  pelvis  belund 
and  above  that  aperture,  though  opposite  the  small  sacro-sciatic 
foramen  a  tliin  layer  of  fat  separates  the  fleshy  fibres  from  the  bone. 
The  fibres  are  directed  backwards  and  somewhat  downwards,  and 
end  in  three  or  four  tendinous  pieces,  which  turn  over  the  sharp 
edge  of  the  hip-bone  corresponding  with  the  small  sacro-sciatic 
notch.  Outside  the  pelvis  the  tendons  blend  into  one,  which  is 
inserted  into  the  great  trochanter  (p.  647). 
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The  muscle  is  in  contact  by  one  surface  with  the  wall  of  the  ptrt  of 
pelvis  and  the  obturator  membrane  ;  by  the  other  siuface  with  the  j"*^/!,|^ 
pelvic  fascia,  and  towards  its  lower  border  with  the  pudic  vessels  cavity.  ^ 
and  nerve. 

Action,  The  muscle  draws  the  trochanter  towards  the  back  of  the  Umm 
hip-bone  over  wliich  it  bends,  aiyi  rotates  out  the  hip-joint.     For  ^ton 
further  notice  of  its  use,  see  p.  648. 

C0CCYOEU8  Muscle.  The  position  and  the  connections  of  this  Coccygeiw 
muscle  may  be  studied  with  advantage  in  the  interior  of  the  pelvis.  °*"*®'*' 
The  muscle  is  described  at  p.  547. 


LIGAMENTS  OP  THE  PELVIS. 

The  following  are  the  articulations  between  the  bones  of  the  pel-  9^^*!^  ^^ 
vis  : — ^The  several  pieces  of  the  sacrum  and  coccyx  are  united  with  latioM. 
one  another.    The  sacrum  is  joined  at  its  base  to  the  last  lumbar 
vertebra,  at  its  apex  to  the  coccyx,  and  laterally  to  the  two  innomi- 
nate bones.    And  the  innominate  bones  are  connected  together  in 
front,  as  well  as  to  the  sacrum  and  the  spinal  column  posteriorly. 

Union  of  Pieces  op  Sacrum  and  Coccyx.  Whilst  tie  pieces  of 
the  sacrum  and  coccyx  remain  moveable  they  are  articulated  as  in  Ligament 
the  other  vertebrae  by  an  anterior  and  posterior  common  ligament,  m^JS*/ 
with  a  disc  of  intervertebral  substance  for  the  bodies  ;  and  by  other 
ligaments  for  the  neural  arch  and  processes  (p.  372). 

After  the  sacral  vertebrae  have  coalesced,  only  rudiments  of  the  andjoliMd. 
ligaments  of  the  bodies  are  to  be  recognised  ;  but  when  the  pieces  of 
the  coccyx  unite  by  bone,  those  ligaments  disappear  in  the  adult 
male. 

Sacro- VERTEBRAL  ARTICULATION.  The  base  of  the  sacrum  is  articu-  ?J?rV"  ^ 
lated  with  the  last  lumbar  vertebra  by  ligaments  similar  to  those  verteimu 
uniting  one  vertebra  to  another  (p.  373)  ;  and  by  one  special  liga- 
ment— the  sacro-vertebral. 

Dissection.  For  the  best  manner  of  bringing  these  different  liga-  Diuection. 
ments  into  view,  the  dissector  may  consult  the  directions  given  for 
the  dissection  of  the  ligaments  of  the  vertebrae  (p.  372). 

The  common  ligaments  for  the  bodies  of  the  two  bones  are  an  By  Ug*- 
anterior  and  a  posterior,  with  an  intervening  fibro-cartilaginous  JJ^** 
substance.    Between  the  neural  arches  lie  the  ligamenta  subflava ;  tebm, 
and  between  the  spines  tlie  supra  and  interspinous  bands  are  situate. 
The  articular  processes  are  united  by  capsular  ligaments  with  syno- 
vial membranes. 

The  sacro-vertebral  ligament  is  a  rather  strong  bundle  of  fibres,  *^^^ 
which  reaches  from  the  under  surface  of  the  tip  of  the  transverse  SuSTMrrc- 


rer- 


process  of  the  last  lumbar  vertebra  to  the  lateral  mass  at  the  base  ^^"'^^ 
of  the  sacrum.  Widening  as  it  descends,  the  ligament  joins  the 
fibres  in  front  of  the  articulation  between  the  sacrum  and  the  inno- 
minate bone. 

Sacro-coccygeal  Articulation.  The  sacmm  and  coccyx  are  united  SSSoLmI 
at  the  centre  by  a  fibro-cartilage,  and  by  an  anterior  and  posterior  coocjx. 

Q  Q  2 


596 


DISSECTION    OF   THE   PELVIS. 


Dissection. 


An  anterior 
and 

aposterinr 
ligament. 


with  a  flbro- 
cartnage. 

Union  of  tbe 
cornua. 


Motion. 


Union  be- 
tween the 
aacrom  and 
hip  bone. 


To  dtasec-t 
the  liga- 
ments. 


Anterior 
ligament 

Posterior 
ligaments ; 


one  more 
distinct,  the 
oblique. 


Articular 
cartilage. 


Motion  is 
very  sli^t, 


asseoHrity 
requiiKi; 


common  ligament.  And  there  is  a  separate  articulation  for  the 
cornua  of  the  bones. 

Dissection,  Little  dissection  is  needed  for  these  ligaments.  When 
the  areolar  tissue  has  been  removed  altogether  from  the  bones,  the 
ligaments  will  be  apparent. 

The  anterior  ligament  (sacro-copcygeal)  consists  of  a  few  fibres 
that  pass  between  the  bones  in  front  of  the  fibro-cartilage. 

The  posterior  ligament  is  wide  at  its  attachment  to  the  last  piece 
of  the  sacrum,  but  narrows  as  it  descends  to  be  inserted  into  the 
coccyx. 

The  fihro-cartilage  resembles  that  between  the  bodies  of  the  other 
vertebra?,  and  is  attached  to  the  surfaces  of  the  bones. 

Articulation  of  the  cornua.  The  cornua  of  the  first  piece  of  the 
coccyx  are  united  with  the  cornua  of  the  last  sacral  vertebra  by 
ligamentous  bands,  and  not  by  joints  as  in  the  articular  processes 
of  the  other  vertebr©. 

Movement.  Whilst  the  coccyx  remains  unossified  to  the  sacrum, 
a  slight  antero-posterior  movement  will  take  place  between  them. 

Sacro- ILIAC  Articulation.  The  irregular  surfaces  by  which  the 
sacrum  and  the  innommate  bone  articulate,  are  united  by  cartilage 
(synchondrosis),  and  are  maintained  in  contact  by  anterior  and 
posterior  sacro-iliac  ligaments.  Inferiorly  the  bones  are  further 
connected,  without  being  in  contact,  by  the  strong  sacro-sciatic 
ligaments. 

Dissection.  To  sec  the  posterior  ligaments,  the  mass  of  muscle  at 
the  back  of  the  sacrum  is  to  be  removed  on  the  side  on  which  the 
innominate  bone  remains.  The  thin  anterior  bands  will  be  visible 
on  the  removal  of  some  areolar  tissue.  The  small  sacro-sciatic  Uga- 
ment  will  be  brought  into  view  by  removing  the  coccygeus  ;  and 
the  large  ligament  is  dissected  with  the  lower  limb. 

The  anterior  sacro-iliac  ligament  consists  of  a  few  tliin  scattered 
fibres  between  the  bones,  near  their  articular  surfaces. 

The  posterior  •  ligaments  (sacro-iliac)  are  much  stronger  tlian  the 
anterior,  and  the  fibres  are  collected  uito  bundles  :  these  ligaments 
pass  from  the  rough  inner  surface,  at  the  hinder  end  of  the  in- 
nominate bone,  to  the  first  two  pieces  of  the  sacrum.  One  bundle, 
which  is  distinct  from  the  others,  and  more  superficial,  is  named 
the  oblique  or  long  posterior  ligament ;  it  is  attached  to  the  posterior 
upper  ihac  spinous  process,  and  descends  almost  vertically  to  the 
third  piece  of  the  sacrum. 

Articular  cartilage.  Between  the  irregular  surfaces  of  the  bones 
is  a  thin  uneven  layer  of  cartilage  (fig.  187,  a).  It  fits  into  tlie 
inequalities  of  the  osseous  surfaces,  uniting  them  very  firmly  to- 
gether. On  separating  the  bones  after  the  other  ligaments  are 
examined,  the  cartilage  may  be  detaclied  with  a  knife. 

Movement.  There  is  scarcely  any  appreciable  motion  in  the  sacro- 
iliac articulation,  even  when  the  hip-bone  is  seized  by  the  hand, 
and  pulled  forcibly  in  different  directions.  The  articulation  seems 
designed  for  security  and  little  movement,  inasmuch  as  the  surfaces 
Sirb  not  in  contact,  are  very  irregular,  and  have  a  firm  and  in- 
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oiteudble  piece  o£  ctirtilage  interposed  between  them.    In  aome 
instances,  and   especially  during  pregnancy,  there   ia  a   greater  HiiMtlinM 
degree  of  motion  perceptible.  '"'** 

Two  »aero-»eiatie  ligament*  pass  from  the  side  of  the  sacrum  and  ben^wuuu 
coccyx  to  the  hinder  bordo-  of  the  os  uuiominatum,  across  the  space  JSS^" 


Fig.  187.* 


between  thoae  bones  at  tbe  back  of  tlic  pelvis  :  they  ore  named 
large  and  small. 

The  large  ligament  (fig.  188,  a)  reaches   from  the  back   of  the  Lobb. 
liip  bone,  and  tlie  side  of  the  sucnim  and  coccyx  to  the  ischial  tube- 
rosity.   As  this  may  lisve  been  cut  in  the  examination  of  the  gluteal 
region,  no  further  notice  is  given  here  ;  but  if  it  remains  entire,  gee 
p.  6ii0  for  its  description. 

Tlie  tmalt  ligament  (fig.  188,  b)  is  attached  internally  by  a  wide  Hutn; 
piece  to  tbe  border   of  tbe   sacrum  and  coccyx,  where  it  is  united 
with   tlie   origin   of  the  preceding  band.    Tlie  fibres   are   directed  mtUchiunila 
outwards,  and  are  inserted  as  a  narrow  band  into  tbe  ischial  spine 
of  the  hip  bone.     Its  pelvic   surface  is  covered  by  tlie  coccygeus  tai  nm- 
muscle  ;  and  by  the  opposite  snrfsce  it  is  in  contact  with  tlie  great  i>'<=f°<"> 
sacru-Bciatic  ligament.    Above  it  is  the  large  sacro^sciatic  foramen  ; 
and  below  it  is  tbe  small  foramen  of  the  same  name,  which  is 
bounded  by  tbe  two  ligaments. 

By  their  position  theae  ligaments  convert  into  two  foramiim  ^|f?^?^ 
(sacro-sciatic),  the  large  sacro-sciatic  excavation  in  tlie  dried  bone« :  tknn, 
the  openings,  and  the  tilings  they  give  passage  to,  are  described  with 
the  Buttock,  p.  n50. 

'  ThU  figure  ■ha«i  the  irregakr  piece  of  eutilage  (a)  in  the  t»e>v-ili*e 
articalatiou. 

t  SacnHKiatic  liffunents.  o.  lAtge  or  poalerioi  li^pmenL  b,  Small  o' 
anterior  ligamoDt. 


SOB 


DISSECTION   OP  THE  PELVIS. 


8pMliiiLi9'  LiOAMENia  07  THE  Inkominatk  Bohes  {fig.  189).  The umominAte 
rj™*"'  bonM  are  nnited  in  front,  at  the  pubic  ^mph^Bis,  by  an  interposed 
piece  of  cartilage  and  special  ligaments  ;  and  beliind,  each  is  con- 
nected with  the  transverse  process  of  the  laat  lumbar  vertebra  by  a 
■eparate  band  (ilio-lumbar).  In  the  centre  of  the  bone  is  a  ment' 
hranouH  Btructure  cloaing  the  thyroid  aperture. 
lUo-lnmlnr  The  tlio-lumbar  or  ilio-verUbral  Ugumtnt  is  triangular  in  form, 
and  is  divided  into  fasciculi.  Internally  it  in  attached  to  the  tip  of 
the  buasverae  process  of  the  lost  lumbar  vertebra  ;  externally  the 

Fig-  189.* 


■iM  the       fibros  spread  out,  and  arc  inserted  into  the  iliac-crest  for  about  an 

Jouebr-        inch,  opposite  the  posterior  part  of  the  iliac  fosaa.     To  tlie  upper 

border  of  the  ligament  the  fascia  luinbonim  is  attnchc^l :  its  posterior 

Burfoce  is  covered  by  the  quodratiis  lumbonim,  and  its  anterior  by 

the  iliacus  muscle. 

Obtantor        Tho  thin  obturaloT  membrane  (fig.  189,  b)  closes  almost  entirely 

^^2*^*    the  thyroid  foramen,  and  is  composed  of  fibres  crossing  in  different 

■pntnn       directions.    It  is  attached  to  the  bony  mnrf^n  of  the  foranien,  except 

u  front,        above  where  the  obturator  vessela  pass  through  [  and  towards  the 

lower  part  of  the   apertnre  it  is  connected  to  tho   pelvic  aspect  of 

the  hip-bone.    The  surfaces  of  the  ligament  give  attaclunent  to  tho 

*  Ligaments  of  the  tymphjais  pubis,  thyroid  hole,  and  oceUbuIiup.  a. 
Anterior  ligament  of  the  ajmphTsi* ;  d,  inferior,  anil  r,  cartilage  of  the 
■fniphyaia,  vith  a  slit  in  the  middle,  b.  Obtamlor  membrane,  e.  Surface 
of  the  ■celBbulnm  coTBred  with  cartiU^  /.  Fatty  sabatuice  in  the  aceta- 
balnm.  g.  Cotyloid  ligament,  which  is  cut  where  it  forma  part  of  the  tmu- 
rene  band  oret  the  notch.    A.  Deap  F>rt  of  the  ligam«nt  onr  the  cotjbid 
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obturator   muscles.    Branches  of  the  obturator  vessels  and  nerve 
perforate  it. 

Pubic  Articulation  (fig.  189,  o)  (symphysis  pubis).    The  oval  ^^^ 
pubic  surfaces  of  the  hip  bones  are  united  by  cartilage,  and  by       ^° 
fibres  in  front  of,  and  above  the  bones  :  they  are  also  connected  by 
a  strong  subpubic  ligament. 

The  anterior  pubic  ligament  (fig.  189,  a)  is  very  strong  and  is  Anterior 
formed  of  different  layers  of  fibres.    T^e  superficial  are  oblique,  **°*^ 
and  cross  one  another,  joining  with  the  aponeurosis  of  the  external 
oblique  muscle  of  the  abdomen  ;  but  the  deeper  fibres  are  transverse 
between  the  surfaces  of  the  bones.    Cartilage  cells  are  mixed  with 
some  of  the  deepest  fibres. 

Tliere  is  not  any  strong  posterior  band  ;  but  the  periosteum  is  J«J  ^^^* 
thickened  by  a  few  scattered  fibres,  which  are  in  contact  with  the 
articular  cartilage. 

The  superior  ligamentous  fibres  fill  the  interval  between  the  bones  Upper  tend, 
above  the  cartilage. 

The  subpubic  ligament  (fig.  189,  </,  ligam.  arcuatum)  is  a  strong  Subpubic 
triangularly-shaped  band  below  the  symphysis,  and  occupies  the  ^^ 
upper  part  of  the  pubic  arch.    The  apex  of  the  ligament  touches 
the  articular  cartilage,  and  the  base,  contained  within  the  triangular 
perinatal  ligament,  is  turned  towards  the  membranous  portion  of  the 
urethra. 

Dissection.  Tlic  cartilage  will  be  best  seen  by  a  transverse  section  Cutilage, 
of  the  pubes,  which  will  show  the  disposition  of  the  anterior  liga^  ^^  ■*®'** 
ment  of  the  articulation,  and  the  thickness  of  the  cartilage,  with  its 
toothed  mode  of  insertion  into  the  bone  ;  but  when  another  oppor- 
tunity offers,  a  vertical  section  may  be  made. 

Cartilage  (fig.  189,  c).  The  cartilage  is  firmly  fixed  to  the  ridged  Dlgposition 
bony  surfaces  in  the  symphysis  :  it  is  wider  above  than  below,  and  SiSu."^^ 
is  generally  as  thick  again  before  as  behind.    Variations  in  its  size 
depend  on  the  shape  of  the  bones. 

Towards  the  posterior  part  of  the  cartilage  there  is  a  narrow  Hollow 
fissure  with  imeven  walls  ;  and  a  fibrous  structure  with  large  inter-  *°  **  * 
spersed  compound  cells  is  to  be  recognised  in  the  wall.    It  extends  variationB 
usually  the  whole  depth  of  the  cartilage  and  through  a  half  or  a  '^ 
third  of  the  thickness :  it  is  sai&  to  increase  in  pregnancy.    In  some 
bodies  it  reaches  through  the  cartilage  so  as  to  divide  this  into  two 
collateral  pieces. 

Movement,  As  the  bones  are  not  in  contact  in  the  pubic  sym- 
physis, but  arc  united  by  an  intermediate  cartilage,  the  motion  is  Motion 
usually  very  slight.    The  kind  of  movement  of  the  hip  bone  is  ■"*^ ' 
inward   and   outward,  so  as  to   increase   or   diminish   Uie  pelvic  ^J^^^JJ^ 
cavity.  and  out : 

When  the  pubic  cartilage  is  divided  into  two  by  a  larger  central 
space  than  usual,  greater  freedom  of  motion  is  present  in  the  sym-  ^^^ 
physis  ;  and  in  pregnancy  the  looseness  of  the  innominate  bone  is  ^^.  ' 
sometimes  so  great  as  to  interfere  seriously  with  locomotion.  pregnancy. 
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TABLE  OP  THE  ARTERIES  OF  THE  ABDOMEX. 
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TABLE  OF  THE  SPINAL  NERVES  IN  THE  ABDOMEN. 
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TABLE  OF  THE  SYMPATHETIC  NERVE  OF  THE   ABDOMEN. 
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PNEUMO-OASTBIC  NERVE  IN  THE  ABDOMEN. 
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CHAPTER    IX. 
DISSECTION    OF    THE    LOWER    LIMB. 


Section    I. 


THE  FRONT  OF  THE  THIGH. 


Directions. 


Position  of 
the  body. 


Objects  on 
tlic  surface. 


Promi- 
nences 
limiting  tlie 
thigh  above. 


Hollow  of 
Ucarjta's 

MJltlCC. 


Groove  over 

femoral 

artery. 


Position 
of  great 
trochanter. 


Head  of  Uie 
femur. 


All  the  parts  described  in  Section  I.  (p.  G37)  are  to  be  examined 
before  the  time  for  turning  the  body  onives. 

Position.  During  the  dissection  of  the  front  of  the  thigh  the  body 
lies  on  the  back,  with  the  buttocks  resting  on  the  edge  of  the  table, 
and  with  a  block  of  suitable  size  beneath  the  loins.  The  lower  limb 
should  be  supported  in  a  half-bent  position  by  a  stool  beneath  the 
foot,  and  should  be  rotated  outwards  to  make  evident  a  hollow  at 
the  top  of  the  thigh. 

Surface  nuirUng,  Before  any  of  the  integument  is  removed  from 
the  limb,  the  student  is  to  observe  the  chief  eminences  and  hollows 
on  the  surface  of  the  thigh. 

The  limit  between  the  thigh  and  abdomen  is  marked,  in  front,  by 
the  firm  band  of  Poupart's  ligament  reaching  from  the  crest  of  the 
hip  bone  to  the  pubes.  On  the  outer  side,  the  separation  is  indicated 
by  the  convexity  of  the  iliac  crest  of  the  hip  bone,  wliich  subsides 
behind  in  the  sacrum  and  coccyx.  On  the  inner  side  is  the  projection 
of  the  ptibes,  from  which  a  line  of  bone  (pubic  arch)  may  be  traced 
backwards  along  the  inner  and  upper  parts  of  the  limb  to  the  ischial 
tuberosity. 

On  the  anterior  aspect  of  the  thigh,  and  close  to  Poupart's  liga- 
ment, is  a  slight  hollow,  corresponding  with  the  triangular  space  of 
Scarpa,  in  which  the  larger  vessels  of  the  limb  are  contained  ;  and 
extending  thence  obliquely  towards  the  inner  side  of  the  limb,  is  a 
slight  depression  marking  the  situation  of  the  femoral  artery  beneath. 
The  position  of  the  arterial  tnmk  may  be  ascertained  by  a  line  from 
the  centre  of  the  inter^'al  between  the  symphysis  pubis  and  the  crest 
of  the  hip  bone,  to  the  inner  condyle  of  the  fenmr. 

At  the  outer  side  of  the  thigh,  about  four  inches  below  and 
behind  the  anterior  part  of  the  iliac  crest,  the  well-marked  projec- 
tion of  the  great  trochanter  of  the  femur  will  be  recognised.  In  a 
thin  body  the  head  of  the  femur  may  be  felt  by  rotating  the  limb 
inwards  and  outwards,  whilst  the  thumb  of  one  hand  ia  placed  in 
the  hollow  below  Poupart's  ligament,  or  the  fingers  beliind  the  great 
trochanter. 
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At  tlio  knee  the  outline  of  the  several  bones  entering  into  the  Bony 
fonnation  of  the  joint  may  be  traced  with  ease.    In  front  of  the  ^jj^^^ 
joint,  when  it  is  half-bent,  the  rounded  prominent  patella  may  be  pateiia. 
perceived  ;  this  bone  is  firmly  fixed  whilst  the  limb  is  kept  in  the 
same  position,  but  is  moved  with  great  freedom  when  the  joint  is 
extended,  so  as  to  relax  the  muscles  inserted  into  it.    On  each  side  Condyles  of 
of  the  patella  is  the  projection  of  the  condyle  of  the  femur,  but 
that  on  the  inner  side  is  the  largest.    If  the  fingers  are  passed  along 
the  sides  of  the  patella  wliilst  the  joint  is  half  bent,  they  will  be 
conducted  to  the  tuberosities  of  the  head  of  the  tibia,  and  to  a  Tubero8itie« 
slight  hollow  between  it  and  the  femur. 

Beliind  tlie  joint  is  a  slight  depression  over  the  situation  of  the  The  ham 
ham  or  popliteal  space  ;  and  on  its  sides  are  firm  boundaries,  which 
are  formed  by  the  tendons  (hamstrings)  of  the  flexor  muscles  of 
the  leg. 

Dissection,  With  the  position  of  the  limb  the  same  as  before  Dissection, 
directed,  the  student  begins  the  dissection  with  the  examination  of 
the  subcutaneous  fatty  tissue  with  its  nerves  and  vessels. 

At  first  tlie  integument  is  to  be  reflected  only  from  the  hollow  on  Take  up 
the  front  of  the  tliigh  close  below  Poupart^s  ligament.    To  raise  the  to«"of  tiie 
skin  over  it,  an  incision  about  four  inches  in  length,  and  only  skin  thigh, 
deep,  is  to  be  made  from  the  pubes  along  the  inner  border  of  the 
thigh.    At  the  lower  end  of  the  first  incision,  another  cut  is  to  bo 
directed  outwards  across  the  front  of  the  limb  to  tlie  outer  aspect ; 
and  at  the  upper  end  the  knife  is  to  be  carried  along  the  line  of 
Poupart's  hgament  as  far  as  the  crest  of  the  hip  bone.    The  piece 
of  skin  included  by  these  incisions  is  to  be  raised  and  turned  out- 
wards, without  taking  with  it  the  subcutaneous  fat. 

The  subcutaneous  fatty  tissue,  or  the  superficial  fascia^  forms  a  Superficial 
general  investment  for  the  limb,  and  is  constructed  of  a  network         * 
of  areolar  tissue,  with  fat  or  adipose  substance  amongst  the  meshes,  how 
As  a  part  of  the  common  covering  of  the  body,  it  is  continuous  **"**    * 
witli  that  of  the  neighbouring  regions,  consequently  it  may  be 
followed  inwards  to  the  scrotum  or  the  labium  according  to  the  sex, 
and  upwards  on  the  abdomen. 

Its  thickness  varies  in  different  bodies,  owing  to  the  quantity  Thickness 
of  fat  in  it ;  and  at  the  upper  part  of  the  thigh  it  is  divisible  into  ^    *■ » 
two  strata  (superficial  and  deep)  by  some  cutaneous  vessels  and  into  two 
inguinal  glands.    Tlie  superficial  of  the  two  layers  is  apparent  after  «t»t»J|»y 
the  removal  of  the  skin,  but  its  connections  will  be  made  more 
evident  by  the  following  dissection. 

Dissection,  To  reflect  the  superficial  stratum  of  the  fascia,  in-  To  raise  the 
cisions  similar  to  those  in  the  skin  are  to  be  employed,  though  the  JSSSual*^ 
transverse  one  is  not  to  reach  so  low  on  the  thigh  by  a  couple  of 
inches ;  and  the  separation  from  tlie  subjacent  structures  is  to  be 
begun  below,  where  the  large  saphenous  vein,  and  a  condensed  or 
membranous  appearance  on  the  under  surface,  will  mark  the  depth 
of  the  stratum.  This  layer  of  the  fat  may  be  thrown  upwards 
readily  by  a  few  touches  of  the  knife,  along  the  middle  line  of  the 
limb  ;  but  where  vessels  and  glands  are  not  found,  viz.,  along  the 
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outer  and  ianer  borders  of  the  thigh,  the  separation  of  thesiiperficial 
fascia  into  two  layers  cannot  be  easily  made. 

The  subcutaneous  layer  of  the  fat  decreases  in  thickness  near 
Poupart's  ligament,  becoming  more  fibrous  at  the  same  spot ;  and 
at  its  under  aspect  is  a  smooth  and  membranous  surface.  It  con- 
ceals the  superficial  vessels  and  the  mguinal  glands,  and  is  separated 
by  these  from  Poupart*s  ligament. 

Dissection  (fig.  191).  The  inguinal  glands  and  the  superficial 
vessels  are  to  be  next  laid  bare  by  the  removal  of  the  surrounding 
fat ;  but  the  student  is  to  be  careful  not  to  destroy  the  deeper,  very 
thin  layer  of  the  superficial  fascia,  which  is  beneath  them,  and  is 
visible  chiefly  on  the  inner  side  of  the  centre  of  the  limb.  Three 
sets  of  vessels  arc  to  be  dissected  out : — One  set  (artery  and  vein) 
is  directed  inwards  to  the  pubes,  and  is  named  external  pudic ; 
another,  superficial  epigastric,  ascends  over  Poupart's  ligament; 
and  the  third,  or  the  superficial  circumflex  iliac,  appears  at  the  outer 
border  of  the  limb.  The  large  vein  in  the  middle  line  of  the  thigh 
to  which  the  branches  converge,  is  tlie  internal  saphenous. 

Some  of  the  small  lymphatic  vessels  may  be  traced  from  one 
inguinal  gland  to  anotlier. 

A  small  ner^'e,  the  ilio-inguinal,  is  to  be  sought  on  the  inner  side 
of  the  saphenous  vein,  close  to  the  pubes ;  and  the  branch  of  the 
genito-crural  nerve,  or  an  offset  of  it,  may  be  found  a  httle  outside 
the  vein. 

Superficial  Vessels.  The  small  cutaneous  arteries  at  the  top  of 
the  thigh  are  the  first  branches  of  the  femoral  trunk ;  they  pierce 
the  deep  fascia  (fascia  lata),  and  are  distributed  to  the  integiunents 
and  the  glands  of  the  groin. 

The  external  jmdic  artery  (b  superior)  crosses  the  spermatic  cord 
in  its  course  inwards,  and  ends  in  tlie  integuments  of  the  penis  and 
scrotum,  where  it  anastomoses  with  ofiEsets  of  tlie  internal  pudic 
artery. 

Another  external  pudic  branch  (inferior,  p.  619)  pierces  the  fascia 
lata  at  the  inner  border  of  the  thigh,  and  ramifies  also  in  the 
scrotum.    In  the  female  both  branches  supply  the  labium  pudendi. 

The  superficial  epigastric  artery  (c)  passes  over  Poupart's  ligament 
to  tlie  abdomen  (p.  439),  and  conunimicates  with  branches  of  the 
deep  epigastric  artery. 

The  superficial  circumflex  iliac  artery  (d)  is  the  smallest  of  the 
three  branches :  appearing  as  two  or  more  pieces  on  the  outer  border 
of  the  thigh  near  the  iliac  crest,  it  is  distributed  in  the  integuments : 
it  supplies  an  offset  with  the  external  cutaneous  nerve. 

A  vein  accompanies  each  artery,  having  the  same  name  as  its  com- 
panion vessel,  and  ends  in  the  upper  part  of  the  saphenous  vein, 
with  the  exception  of  that  witli  the  inferior  pudic  artery :  th^» 
veins  will  be  noticed  subsequently  (p.  608). 

The  superficial  inguinal  glands  (e)  are  arranged  in  two  lines.  One 
set  lies  across  the  thigh,  near  Poupart's  ligament ;  and  the  other  is 
situate  along  the  side  of  the  saphenous  vein.  In  the  lower  or 
femoral  group  the  glands  are  larger  than  in  the  upper,  and  the 
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lymphatic  vessels  from  the  surface  of  the  lower  limb  enter  them,  which 
The  upper  or  abdominal  group  is  joined  by  the  lymphatics  of  the  JiSfel^nt 
penis,  by  those  of  the  surface  of  the  abdomen,  and  by  those  of  lymphatics, 
the  buttock.    The  glands  vary  much  in  number  and  size  ;  and  not 
unfrequently  some  of  the  lon^tudinal  set  by  the  side  of  the  vein 
are  blended  together. 

Dissection.  The  deeper  layer  of  the  superficial  fascia  is  to  be  Raise  the 
detached  from  the  subjacent  fascia  lata.    Internal  to  the  saphenous  tSm^^t 
vein  a  thin  membrane  can  be  raised  by  transverse  cuts  above  and  tuperflciai 
below,  and  by  a  longitudinal  one  on  the  inner  side  of  the  thigh  ; 
but  external  to  that  vessel  tliere  exists  scarcely  a  continuous  layer. 
The  handle  of  the  scalpel  may  be  employed  in  the  separation ;  and 
the  dissector  is  to  avoid  injuring  the  nerves  and  vessels.    In  re- 
flecting the  stratum  the  margin  of  an  aperture  (saphenous)  in  the 
fascia  lata  will  become  apparent. 

The  deeper  layei*  of  the  superficial  fascia  is  a  very  thin  membrani-  ^P  v^^ 
form  stratum,  which  is  most  evident  near  Poupart*s  ligament,  and  flciai  fiucia 
on  the  inner  side  of  the  saphenous  vein.  About  one  inch  below  the 
ligament  it  conceals  the  large  saphenous  opening  in  the  fascia  lata  ; 
and  as  it  stretches  across  the  aperture  it  is  attached  to  the  circum- 
ference,— internally  by  loose  areolar  tissue,  but  externally  by  firm  covers 
fibrous  bands  ;  it  is  also  connected  with  the  loose  crural  sheath  of  Sp^JST** 
the  subjacent  vessels  in  the  aperture. 

The  part  of  the  stratum  over  the  saphenous  opening  is  perforated  J^"*  ^^ 
by  many  small  apertures  for  the  transmission  of  the  lymphatics ;  cribriform 
and  it  has  been  named  cribriform  fascia  from  its  sieve-like  appear-  ^^^ 
ance.     In  a  hernial  protrusion  through  that  opening  the  cribriform 
portion  is  projected  forwards  by  the  tumom*,  and  forms  one  of  the 
coverings. 

Dissection,  Now  the  student  has  observed  the  disposition  of  the  Dissection 
superficial  fascia  near  Poupart^s  ligament,  he  may  proceed  to  ex-  of  the  thigh, 
amine  the  remainder  of  the  subcutaneous  covering  of  the  thigh, 
together  with  the  vessels  and  nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  tliigh,  a  cut  is  to  be  Take  away 
carried  along  the  centre  of  the  limb,  over  the  knee  joint,  to  rather  ^  ' 
below  the  tubercle  of  the  tibia.  At  the  extremity  a  transverse 
incision  is  to  be  made  across  the  front  of  the  leg,  but  this  is  to 
reach  farthest  on  the  inner  side.  The  skin  may  be  reflected  in 
flaps  inwards  and  outwards  ;  and  as  it  is  raised  from  tlie  front  of 
the  knee  a  superficial  bursa  between  it  and  the  patella  will  be 
opened. 

The  saphenous  vein  is  first  to  be  traced  out  in  the  fat  as  far  as  and  follow 
the  skin  is  reflected,  but  in  removing  the  tissue  from  it  the  student  JJjJ*°°'*' 
should  be  careful  of  branches  of  the  internal  cutaneous  nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  (fig.  190)  are  to  Seek  eatane- 
be  sought  in  the  fat,  with  small  cutaneous  arteries,  in  the  following  Tf^^ 
positions  : — On  the  outer  margin,  below  the  upper  third,  is  placed  thigh, 
the  external  cutaneous  nerve.    In  the  middle  of  the  limb,  below 
the  upper  third,  lie  the  two  branches  of  the  middle  cutaneous  nerve. 
At  the  inner  margin  arc  the  ramifications  of  the  internal  cutaneous 
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nerve,— -one  Anall  offset  appearing  near  the  upper  part  i§  the 
thigh ;  one  or  more  about  half  way  down ;  and  one  of  the  terminal 
branches  (anterior)  about  the  lower  third. 

On  the  inner  side  of  the  knee  three  other  cutaneous  nerves  are  to 
be  looked  for : — One,  a  branch  of  the  great  saphenous,  is  directed 
outwards  over  the  middle  of  the  patella.  Another,  the  trunk  of 
the  great  saphenous  nerve,  lies  by  the  side  of  the  vein  of  the  same 
name,  close  to  the  lower  edge  of  the  surface  now  dissected.  And 
the  third  is  a  terminal  branch  (inner)  of  the  internal  cutaneous  nerve, 
which  is  close  behind  the  preceding,  and  communicates  with  it 

Vessels.  All  the  cutaneous  veins  on  the  anterior  and  inner  as- 
pects of  the  thigh  are  collected  into  one  ;  and  this  tnmk  is  named 
saphenous  from  its  manifest  appearance  on  the  surface. 

The  internal  saphenous  vein  (fig.  191,  a)  is  the  cutaneous  vessel 
of  the  inner  side  of  the  lower  limb,  and  extends  from  the  foot  to 
the  top  of  the  thigh.  In  the  part  of  its  cotirse  now  dissected,  the 
vessel  lies  inferiorly  somewhat  behind  the  knee  joint;  but  as  it 
ascends  to  its  termination,  it  is  directed  along  the  inner  side  and 
the  front  of  the  thigh.  Near  Poupart's  ligament  it  pierces  the 
fascia  lata  by  a  special  opening  named  saphenous,  and  enters  the 
deep  vein  (femoral)  of  the  limb. 

Superficial  branches  join  it  both  externally  and  internally  ;  and 
near  Poupart's  ligament  the  three  veins  corresponding  with  the 
arteries  in  that  situation,  viz.,  external  pudic  (6),  superficial  epigas- 
tric (c),  and  circumflex  iliac  (rf),  terminate  in  it.  Towards  the 
upper  part  of  the  limb  the  veins  of  the  inner  side  and  back  of  the 
thigh  are  most  frequently  united  into  one  branch,  which  enters  the 
saphenous  trunk  near  the  aperture  in  tlie  fascia  lata  ;  and  some- 
times those  on  the  outer  side  of  the  thigh  are  collected  together  in 
a  similar  way.  When  this  arrangement  exists  tliree  large  veins  will 
be  present  on  the  front  of  the  thigh,  near  the  saphenous  opening. 
On  the  side  of  the  knee  the  vein  receives  a  deep  branch  from  the 
joint. 

Some  unnamed  cutaneous  arteries  are  distributed  to  the  integu- 
ments along  with  the  nerves ;  and  the  superficial  branch  of  the 
anastomotic  artery  (p.  624)  accompanies  the  saphenous  nerve  and 
its  branches  near  the  knee. 

Nerves.  The  cutaneous  nerves  of  the  thigh  are  derived  from 
branches  of  the  lumbar  plexus,  and  in  greater  number  on  the  inner 
than  the  outer  side. 

IliO'inguinaL  This  nerve  (p.  542)  is  small  in  size,  and  reaches  the 
surface  by  passing  through  the  external  abdominal  ring  (fig.  191, '); 
it  supplies  the  scrotum,  and  ends  on  the  contiguous  surface  of  the 
thigh,  internal  to  the  saphenous  vein. 

The  GenitO'Crural.  The  crural  branch  of  tliis  nerve  (p.  542)  pierces 
the  fascia  lata  near  Poupart's  ligament  (fig.  190,  *),  rather  external 
to  the  line  of  the  femoral  artery.  After  or  before  the  nerve  has 
become  superficial  it  oonmiunicates  with  the  middle  cutaneous 
nerve  ;  and  it  extends  on  the  anterior  aspect  of  the  thigh  as  far  as 
midway  between  the  knee  and  the  pelvis. 
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Occanonallj  this  branch  is  of  large  size,  and  takM  tiw  place  of  u 
the  external  cataneous  nerve  on  the  oqUt  aide  of  tbo  &nb.  '* 

The  external  eufan«otfS  nerve  (p.  542)  nunifiea  on  the  outer  aspect  E: 
of  the  hmh  (fi^.  190,  ').    At  first  it  la  contained  in  a  prominent  ™ 
ridge  of  the  fascia  lata  on  the  outer  margin  of  the  thigh,  where  it 
dividee  into  an  anterior  and  a  posterior  branch. 

The  posterior  branch  subdivides  into  two  or  three  others,  which  P<i 
aroh  backwards  to  supply  the  integuments 
«£  the  outer  aide  of  the  thigh  as  low  aa  the 

The  anterior  branch  appears  on  the  fascia 
lata  about  four  inches  from  Poupart's  liga- 
ment and  is  continued  to  the  knee  below 
the  other ;  it  distributes  branches  late- 
rally, but  those  towards  the  posterior  sur- 
face are  the  most  numerous,  and  the  largest 

Middle  ctttantout  (fig.  190,  =).  The  nerve 
of  the  centre  of  the  thigh  ia  a  cutaneous 
offset  of  the  anterior  cniral  (p.  542),  and 
divides  into  two  branchcB.  It  is  trans- 
mitted through  the  fascia  lata  about  three 
inches  from  Poupart's  ligament,  and  its 
branches  are  continued  to  the  knee.  In 
the  fat  this  nerve  ie  united  with  the  genito- 
crural  and  internal  cutaneous  nerves. 

Internal  cutaneoiu.  Derived  from  the  an- 
terior crural  trunk,  this  nerve  is  fumiehcd 
to  all  the  inner  side  of  the  thigh.  It  is 
divided  into  two  branches  (anterior  and 
inner),  which  perforate  the  fascia  in  sepa- 
rate places. 

The  aitttrioT  branch  becomes  cutaneous 
in  the  lower  third  of  the  thigh,  in  the  line 
of  the  inner  intermuscular  septum  (fig. 
190,  '),  along  which  it  is  continued  to  the 
knee.  Thia  branch  is  distributed  in  the 
lower  third  of  the  thigh,  as  well  as  over 
the  patella  and  the  inner  side  of  the  knee- 
joint,  and  is  united  with  the  patellar  branch  of  the  internal  saplie- 

The  inner  branch  (fig.  205,  *)  perforates  the  fascia  inside  the  knee  it 
behind  the  internal  saphenous  nerve,  with  which  it  communicates  ;  J^ 
it  furnishes  offsets  over  the  knee,  and  to  the  upper  half  of  the  leg 
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and  appear  by  the  side  of  the  saphenous  vein.  One  or  two  como 
into  view  neir  the  top  of  the  vein,  and  reach  as  far  as  the  middle 
of  the  thigii ;  and  one,  larger  in  size  than  the  rest,  becomes  cutaneous 
where  the  others  cease,  and  extends  as  far  as  the  knee. 

The  internal  saphenous  (fig.  190,  *),  a  branch  of  the  anterior  crural, 
is  continued  to  the  foot,  but  only  a  small  part  of  it  is  now  visible. 
The  nerve  pierces  the  fascia  on  the  inner  side  of  the  knee  ;  and 
after  communicating  with  the  inner  branch  of  the  internal  cutaneous, 
gives  forwards  some  effects  over  the  knee  joint.  Finally  it  accom- 
panies the  saphenous  vein  to  the  leg  and  foot. 

Its  patellar  branch  (fig.  190,  *)  appears  on  the  inner  side  of  the 
knee  above  the  preceding,  and  is  soon  joined  by  the  internal  cuta- 
neous nerve.  It  ends  in  many  branches  over  the  patella  ;  these 
communicate  with  offsets  from  the  middle  and  external  cutaneoua 
nerves,  and  form  on  interlacement — plexus  patella — over  the  joint. 

Dissection,  Let  the  fat  and  the  inguinal  glands  be  now  removed 
from  the  surface  of  the  fascia  lata,  the  cutaneous  nerves  being 
thrown  aside  to  be  traced  afterwards  to  their  trunks. 

At  the  upper  part  of  the  thigh  the  student  is  to  define  the  saphe- 
nous opening  in  the  fascia  lata  by  detaching  the  superficial  fascia. 
The  inner  side  is  easily  shown.  But  the  outer  border  is  blended 
with  the  superficial  fascia  and  with  the  subjacent  crural  sheath  ; 
and  it  is  only  after  the  uniting  fibrous  bands  are  broken  or  cut 
through  that  its  semilunar  edge  comes  into  view. 

The /a«c?^  lata  is  the  deep  aponeurosis  of  the  thigh.  It  surrounds 
the  limb  with  a  finn  sheath,  and  sends  inwards  septa  between  the 
different  muscles.  This  membranous  investment  is  of  a  bluish  white 
colour,  but  in  fat  bodies  is  sometimes  so  slight  as  to  be  taken  away 
with  the  subcutaneous  fat. 

It  is  much  stronger  on  the  outer  than  the  inner  aspect  of  the 
limb,  where  it  receives  the  insertion  of  the  tensor  vaginae  femoris, 
and  most  of  the  gluteus  maximus  muscle.  This  thickened  part 
(iho-tibial  band)  is  attached  above  to  the  hip-bone  and  below  to  the 
bones  of  the  leg,  and  helps  the  extensor  muscle  to  keep  the  knee- 
joint  straight  in  standing. 

Numerous  apertures  exist  in  the  fascia  for  the  transmission  of  the 
cutaneous  nerves  and  vessels  ;  and  the  largest  hole  is  near  Poupart^s 
hgament,  to  permit  the  passage  of  the  internal  saphenous  vein. 

Processes  prolonged  from  the  under  surface  form  septa  between, 
and  fibrous  sheaths  around  the  several  muscles.  Two  of  the  pro- 
cesses are  larger  than  the  rest,  and  are  named  outer  and  inner  inter- 
muscular septa  of  the  thigh  :  they  are  fixed  to  the  femur,  so  as  to 
limit  on  the  sides  the  extensor  of  the  knee.  The  position  of  these 
partitions  is  marked  by  white  lines  on  the  surface. 

At  the  top  of  the  thigh  the  fascia  is  fixed  to  the  prominent  borders 
of  the  pelvis.  Thus  it  is  connected  externally  with  the  ihac  crest, 
and  internally  with  the  pubes  and  the  pubic  arch.  In  the  middle 
line  behind  it  is  joined  to  the  lower  end  of  the  sacrum  and  coccyx  ; 
and  in  front,  to  Poupart's  ligament  between  the  pubes  and  the  iliac 
crest.    Behind  the  knee-joint  the  fascia  passes  uninterruptedly  to 
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the  leg ;  but  in  front  of  the  articulation  it  blends  with  an  azpan-  dUteau:*  it 
taoa  from  the  extensor  Diuscle,  and  is  continued  over  tha  joint  and  ^*"  v*^ 
the  patella,  though  separated  from  that  bone  by  a  bursa,  to  be  in- 
serted into  the  heads  of  the  tibia  and  fibula. 

On  each  nde  of  the  patella  is  a  band  of  almost  tranBTCTse  fibres  Budi  on 
(retinaculum)  which  is  attached  to  and  supports  the  knee-cap.  ^^^ 


The  out*r,  thick  and  strong,  ia  continuous  externally  with  the  ilio-  entar 
tibia]  band,  and  joins  the  insertion  of  the  vastus  eiteraus  at  its  »*™* 
attachment  to  the  patella  ;  it  guides  the  patella  outwards  when  the 
joint  is  bent.     The  inner  band,  of  slight   strength,  is  fixed  to   the 
patella  lower  than  the  other,  and  unites  with  the  insertion  of  the  inno-wMk. 
inner  vastus. 

Direction*.  The  flaps  of  skin  which  were  removed  &om  the  front  RepiKs 

fl^gf  lUn.. 

'  Diaaectinn  of  the  Bap«rficial  parta  of  tht  thigb  (DlmtiatiaDi  of  Dineo- 
tiona).  ViutU :  a.  Skpheooiu  tijd.  b.  SoparRdal  pndic.  c.  Bnperildal 
epigaitric.  i^  Sap«rficia1  circnmSu  iliac,  t  iDgniaal  glaads.  /.  Saphtnooa 
opsQiog.  Ncrva ;  1,  IlJo-iDgainal.  2.  Kxtarnal  oataiiMaa.  3.  Chmit»- 
cTUTsl.  i.  Middle  cataneom.  Small  nuiained  v«Mel«  aeconifaiiT  the  dilTuaat 
nerrea  to  ttie  taganent*. 
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of  the  thigh,  to  follow  the  cutaneous  vessels  and  nerves,  are  to  be 
now  stitched  together  to  keep  moist  the  subjacent  parts  ;  and  the 
saphenous  opening  is  to  be  learnt. 

The  saphenous  opening  in  the  fascia  lata  (fig.  191,/)  is  a  narrow 
semilunar  slit,  which  is  situate  rather  internal  to  the  middle  line  of 
the  thigh.  It  measures  about  a  third  of  an  inch  in  width,  and  one 
inch  and  a  half  in  length.  Its  upper  extremity  (superior  comn)  is 
at  Poupart's  ligament ;  and  its  lower  extremity  (inferior  coma)  is 
distant  from  that  structiu'e  about  one  inch  and  a  half,  and  presents  a 
well-defined  margin. 

The  inner  side  of  the  opening  is  posterior  to  the  level  of  the 
femoral  vessels,  and  is  flattened  over  the  subjacent  muscle  (pecti- 
neus)  ;  but  it  is  marked  below  hy  a  thin  and  sharp  border. 

The  outer  boundary  is  much  stronger,  and  has  a  semilunar  border 
when  detached,  whose  concavity  is  turned  downwards  and  inwards. 
This  edge  is  named  from  its  shape /afc(/brwi  margin  of  the  saphenous 
opening  (falciform  process  of  Bums)  ;  it  is  superficial  to  the  femoral 
vessels,  and  is  connected  by  fibrous  bands  to  the  crural  sheath,  and 
to  the  deeper  layer  of  the  superficial  fascia.  Traced  upwards,  the 
Oimbemat ;  q^^^  g^jge  blends  with  the  base  of  Gimbemat's  ligament  (part  of 
iJJJJJJn^      Poupart)  :  the  upper  end  of  this  border,  where  it  is  internal  to  the 

subjacent  femoral  vein,  has  been  named  the  femoral  ligament. 
Tensencaa  of     The  rigidity  of  the  margin  of  the  opening  is  much  influenced  by 
SriS^'^'  the  position  of  the  limb  ;  for  with  the  finger  beneath  the  upper 
part  of  the  falciform  border,  whilst  the  thigh  is  moved  in  different 
directions,  this  band  will  be  perceived  to  be  most  unyielding  when 
the  limb  is  extended  and  rotated  out,  and  most  relaxed  when  the 
thigh  is  bent  and  turned  in  the  opposite  direction. 
Parts  trans-      Through  the  lower  comu  of  the  opening  the  saphenous  vein  is 
through  the  transmitted  :  and  through  the  upper  part,  close  to  the  falciform 
opening.       edge,    a   femoral   hernia  projects.     Lymphatics  and   one  or  two 
superficial  vessels  also  pass  through  it. 


and  Joins 


Anatomy  of 

femoral 

hernia. 
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for  femoral 
sheath. 


Parts  concerned  in  Femoral  Hernia. 

To  obtain  a  knowledge  of  the  hemial  protrasion  in  the  thigh, 
the  dissector  has  to  study  the  undermentioned  parts,  viz.,  the  crural 
arch  and  Gimbemat's  ligament,  the  crural  sheath  with  its  crural 
canal  and  ring,  together  with  a  partition  (septum  cmrale)  between 
the  thigh  and  the  abdomen. 

Dissection  (fig.  192).  To  examine  Poupart's  ligament  and  a  loose 
membranous  sheath  around  the  femoral  vessels,  the  piece  of  the 
fascia  lata  outside  the  saphenous  opening  is  to  be  reflected  inwards 
by  the  following  incisions.  One  cut  is  to  be  begun  near  the  edge 
of  the  falciforai  border,  and  to  be  carried  outwards  for  one  inch 
and  a  half,  parallel  and  close  to  Poupart's  ligament.  Another  is  to 
be  directed  obliquely  downwards  and  inwards  from  the  termination 
of  the  first,  to  a  little  below  the  inferior  comu  of  the  opening. 
When  the  fascia  marked  out  by  those  incisions  has  been  raised  and 


ANATOMY    OF    FEMOEAL    HERNIA.  618 

turned  inwards,  and  the  fat  removed,  the  tube  on  the  vessels 
(crural  sheath)  will  be  brought  into  view  as  it  descends  beneath 
PouparVs  ligament. 

With  the  handle  of  the  scalpel  the  crural  sheath  is  to  be  separated  Define 
carefully  from  the  fascia  lata  beneath,  from  Poupart's  ligament  in  '*»®*^' 
front,  and  from  GimbemaVs  ligament  on  the  inner  side. 

Fouparfs  ligament  (fig.  192,  ^),  or  the  crural  arch,  is  the  firm  The  cruai 
band  of  the  aponeurosis  of  the  external  oblique  muscle  of  the  *"*  • 
abdomen,  which  stretches  from  the  front  of  the  iliac  crest  to  the  ^Jj^' 
pubes  (p.  444).    When  viewed  on  the  surface,  the  arch  is  curved  fonn : 
downwards  towards  the  limb,  whilst  the  fascia  lata  remains  on  the 
tliigh.    The  outer  half  is  oblique.    But  the  inner  half  is  almost 
horizontal,  and  widens  as  it  approaches  the  pubes,  where  it  is  in- 
serted into  the   pubic  spine  and   pectineal  line  of   the  hip  bone, 
forming  Gimbemat's  ligament. 

The  space  between  the  crural  arch  and  the  umominate  bone  is  parte  doe- 
larger  in  the  female  than  in  the  male,  and  is  closed  by  parts  passing  i2^e^^ 
from  the  abdomen  to  the  thigh.    The  outer  half  of  the  interval  is 
filled  by  the  fleshy  psoas  and  iliacus  muscles,  to  which  the  arch 
is  closely  bound  by  fascia  ;  and  the  inner  half  is  occupied  by  the 
femoral  vessels  and  their  sheath. 

Gimbemat's  ligament,  or  the  piece  of  the  tendon  of  the  external  GimberMf  § 
oblique  muscle  which  is  inserted  into  the  pectineal  line,  is  about  * 

tliree-fourths  of  an  inch  in  length,  and  is  triangular  in  shape.    Its 
apex  is  at  the  pubic  spine  ;  whilst  its  base  is  in  contact  with  the  form  end 
crural  sheath,  and  is  joined  by  the  fascia  lata.    By  one  margin  ^^^^^•<^<>""* 
(anterior)  it  is  continuous  with  the  crural  arch,  and  by  the  opposite 
it  is  fixed  to  the  pectineal  line.    In  the  erect  position  of  the  body 
the  ligament  is  almost  horizontal. 

The  crural  sheath  (fii?.  192,  ^)  is  a  loose  tube'of  membrane  around  Crurel 
the  femoral  vessels.    It  has  the  form  of  a  funnel,  sloped  unequaUy 
on  the  sides.    The  wide  part  or  base  of  the  tube  is  upwards  ;  and     ^ 
the  narrow  part  ceases  about  two  inches  below  Poupart^s  ligament,  tione, 
by  blending  with  the  common  areolar  sheath  of  the  bloodvessels. 
Its  outer  border  is  nearly  straight,  and  is  perforated  by  the  genito- 
crural  nerve  (*).    Its  inner  border  is  oblique,  and  is  pierced  by 
lymphatics,  superficial  vessels,  and  the  saphenous  vein  (/)  ;  this 
part  of  the  sheath  appears  in  the  saphenous  opening,  and  is  con- 
nected to  the  falciform  margin  and  the  superficial  fascia.    In  front 
of  the  crural  sheath  and  behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  f ascise  lining  the  abdomen  in  how  fonned 
this  way  ; — the  anterior  part  is  prolonged  beneath  Poupart's  liga- 
ment into  the  fascia  transversalis,  and  the  posterior  half  is  continued 
into  the  fascia  iliaca  (p.  464). 

Crossing  the  front  of  the  sheath  beneath  the  tfrch  of  Poupart's  Deep  cranJ 
ligament,  is  a  fibrous  band,  the  deep  crural  arch.     A  notice  of  it  is 
included  in  the  description  of  the  fascia  transversalis  (p.  453). 

Dissection  (fig.  192).  The  student  is  to  open  the  sheath  by  an  Open  the 
incision  across  the  front,  and  to  raise  the  loose  anterior  part  with  Jije^th. 
hooks.    Inside  the  tube  are   contained  the  femoral  vessels,  each 
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TMKiiiuTe  Hnrronnded  by  its  coveriag  of  areolar  Usrae,  togetlier  with,  an  io- 

?fj^         guinftl  gland  ;  and  if  a  piece  of  the  areolar  caBing  be  cut  out  over 

both  the  artery  and   the  vein,  there  will  be   an  appearODce  of  two 

thin  partitiona,  the  one  being  situate  on  the  inner  aide  of  the  van, 

separating  this  vessel  front  the  gland,  and  the  other  ({)  between 

the  vein  and  the  artery.    A  fatty  atratum  stretches  over  the  upper 

aperture  of  the  sheath,  closing  it  towards  the  abdomen. 

Cimbmt*  of       Irderior  of  tJte  crural  theath  (fig.    192)-  The  sheath  ia  sud  to   be 

2Sa.         divided  into  three  corapartmenta  by  two  partitions  ;  and  the  poai- 

Fig.   192.* 


tion  of  the  so-called  septa  baa  been  before  referred  to, — one  being 
internal  to  the  femoral  vein,  and  the  other  between  the  two  large 
vesaela.     In  the  onter  compartment  is  contained  the  femora!  artery 

'"  (a),  lying  close  to  the  side  of  the  sheath  ;  in  the  middle  one  is 
placed  the  femoral  vein  (i)  ;  and  in  the  inner  space  (crural  canal) 
only  a  lymphatic  gland  (c)  ia  aituate. 

1  The  ertaral  canal  (fig,  192)  la  the  innermoat  space  in  the  interior 
of  the  crural  sheath  : — Ita  length  is  about  a  third  of  an  inch,  and 
it  reaches  from  the  base  of  Qimbemat'a  ligament  to  the  upper  comu 
of  the  saphenous  opening.  It  decreases  rapidly  in  size  from  above 
down,  and  is  closed  below.  The  aperture  by  which  the  apace  com- 
municates with  the  cavity  of  the  abdomen  ia  named  the  crural  ring, 

*  Diaaection  of  the  cmrol  iheath  (Illnslrations  of  diesectioos).  i.  Faacia 
lata  reflected.  B.  Crural  sheath  opeaed.  o.  Foupart'i  ligunent.  a.  Fascia 
lata  of  the  thigh  in  place,  t  Tvo  eepta  dividiag  the  apua  of  ttie  cnual 
■heath  into  three  computnienla.  VateU :  a.  Femocal  artery,  h.  Femoral 
vein,  and  e,  a  lymphatic  gland,  til  in  the  cmral  aheath.  d.  Superficial  cir- 
cnmflei  iliac  (.  Superflcial  pudic.  /.  Sapbenona  vein.  JVervu.'  1.  Qeaito- 
croral.     2.  Qio-ingalnal.     i.  External  ei  ' 


COURSE   AND    COVERINGS    OF    HERNIA.  615 

Anterior  to  the  canal,  are  Poupart^s  ligament  and  the  upper  end  parts 
of  the  falciform  margin  of  the  saphenous  opening  ;  whilst  behind  *~^<l  **• 
it  is  the  pectineus  muscle,  covered  by  fascia  lata.    On  the  outer 
side  of  the  canal,  but  in  the  sheath,  is  the  femoral  vein.    Through 
this  channel  the  intestine  passes  from   the  abdomen   in  femoral 
hernia. 

The  crural  ring^  is  the  upper  opening  of  the  crural  canal.    It  is  Cruna  ring 
on  a  level  with  the  base  of  Gimbemat*s  ligament  (fig.  140,  ^),  and  aituAtion 
is  larger  in  the  female  than  in  the  male.    Oval  in  shape,  its  greatest  ' 

measurement  is  from  side  to  side,  in  which  direction  it  equals  about 
half  an  inch  ;  and  it  is  filled  by  a  lymphatic  gland. 

The  structures  around  the  ring,  outside  the  crural  sheath,  are  structorea 
similar  to  those  bounding  the  canal,  viz.  in  front  the  superficial 
and  the  deep  crural  arch,  and  behind,  the  pubes  covered  by  the 
pectineus  muscle  and  the  fascia  lata.  Internally  is  Gimbemat*s 
ligament  with  the  conjoined  tendon ;  and  externally  (but  within 
the  sheath)  is  the  femoral  vein.  The  position  of  vessels  on  the 
several  sides  of  the  ring  is  stated  at  page  464. 

Septum  crurale.  That  part  of  the  subperitoneal  fatty  layer  which  Cmral 
is  placed  over  the  opening  of  the  crural    ring,  has  been   named  ^^      * 
crural  septum  from  its  position  between  the  thigh  and  abdomen  position ; 
(Cloquet).    The  situation  of  the   septum  is   now  visible,  but  its  how  fonned. 
characters  are  ascertained  in  the  dissection  of  the  abdomen  (p.  463). 

Femoral  Hernia.  In  this  kind  of  hernia  there  is  a  protrusion  of  Femomi 
intestine  into  the  tliigh  beneath  Poupart*s  ligament.    And  the  gut  "™™^ 
descends  in  the  crural  sheath,  being  placed  on  the  inner  side  of  the       *" 
vein. 

Course.  At  first  the  intestine  takes  a  vertical  direction  in  its  pro-  Course ; 
gress  from  the  abdomen,  and  passes  through  the  crural  ring,  and  first 
along  the  crural  canal  as  far  as  the  saphenous  opening.    At  this  ^®^^ » 
spot  it  changes  its  course,  and  is  directed  forwards  to  the  surface  next 
of  the  tliigh,  where  it  becomes  elongated  transversely  ;  and  should  ^^  ^^^ 
the  gut  protrude  still  farther,  the  tumour  ascends  on  the  abdomen,  upwards, 
in  consequence  of  the  resistance  being  less  in  this  direction  than 
on  the  front  of  the  thigh. 

The  winding  course  of  the  hernia  may  suggest  to  the  dissector  How  it  is 
the  direction  in  which  attempts  should  be  made  to  replace  the  in-  ^^^ 
testine  in  the  abdominal  cavity.  With  the  view  of  making  the 
bowel  retrace  its  course,  it  will  be  necessary  if  the  protrusion  is 
small  to  direct  it  backwards  and  upwards  ;  but  if  the  hernia  is  large 
it  must  be  pressed  down  first  to  the  saphenous  opening,  and  after- 
wards backwards  and  upwards  towards  the  crural  canal  and  ring. 

During  the  manipulation  to  return  the  intestine  to  its  cavity  the 

thigh  is  to  be  raised  and  rotated  inwards,  in  order  that  the  margin 

of  the  saphenous  opening  and  the  other  structures  may  be  relaxed. 

Coverings.  As  the  intestine  protrudes  it  is  clothed  by  the  follow-  Coverings 

*^  from  peri- 

toneum, 
*  Gimbemat  used  the  name  cmral  ring,  and  Mr.  Lawrence  proposes  to  call 
it  femoral  aperture.    Might  not  the  nomenclature  be  made  to  resemble  more 
that  used  in  describing  inguinal  hernia,  by  calling  this  opening  the  internal 
crural  aperture,  and  the  saphenous  opening  the  eztenial  cnizal  apertore  ? 
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ing  layers,  which  are  elongated  and  pushed  before  it  from  withio 
crural  wp-  outwards.  First  is  a  covering  of  the  peritoneum  lining  the  abdonaen^ 
Seath™"^  which  forms  the  hernial  sac.  Next  one  from  the  septum  cnirale 
across  the  crural  ring.  Afterwards  comes  a  stratum  from  the  crural 
sheath,  unless  the  hernia  bursts  through  an  aperture  in  the  side. 
cribriform  Over  this  is  spread  a  layer  of  the  cribriform  fascia.  And,  lastly, 
and^kiS^     there  is  an  investment  of  the  superficial  fat  or  fascia,  together  with 

the  skin. 
The  cover-        The  coverings  may  vary,  or  may  be  conjoined  in  different  degrees 
ia§CTed*^^  according  to  the  condition  of  the  hernia..    In  some  instances  the 
prolongation  from  the  crural  sheath  is  wanting.     Further,  in  an  old 
hernia  the   covering   derived  from  the  septum  crurale  is  united 
usually  with  that  from  the  crural  sheath,  so  as  to  form  one  layer, 
ihe  fascia  propria  (Cooper).    In  general,  in   an  operation  for  thd 
relief  of   the  strangulated  bowel,  the  surgeon,  after  dividing  the 
subcutaneous  fat,  can  recognise  but  little  of  the  coverings  enume- 
rated by  anatomists  until  he  meets  with  that  of  the  subperitoneal 
fat  or  septum  crurale. 
Tumour,  Diagnosis.  This  hernial  tumour  is  generally  smaller  than  inguinal, 

ow   nown.  ^^^  ^^^^  ^^^  extend   into  the  scrotum  in  the   male,  or  the  labium 
in  the  female  ;  and  if  its  neck  can  be  traced  below  Poupart's  liga- 
ment, it  can  be  distinguished  certainly  from  an  inguinal  hernia. 
Place  of  Seat  of  stricture  and  division  of  it.  The  strangulation  of  a  femoral 

c  ure.      hernia  may  be  situate  either  outside  or  inside  the  neck  of  the  sac. 
How  to  cut       The  external  stricture  may  be  found  opposite  the  margin  of  the 
*®^  "*     saphenous  opening,  or  deeper  in,  opposite  Poupart's  ligament.      It 
may  be  removed  by  cutting  down  on  the  neck  of  the  tumour  at  the 
inner  side,  and  dividing  the  constricting  band  arching  over  the  neck 
of  the  hernia  in  this  situation,  without  opening  the  sac. 
and  the  The  stricture  inside  the  neck  of  the  sac  is  occasioned  by  the  thick- 

stricture.  ening  of  the  peritoneum.  For  its  relief  the  neck  of  the  sac  is  to  be 
laid  bare,  as  if  there  was  an  external  stricture  ;  and  if  the  intestine 
cannot  be  passed  into  the  abdomen  after  division  of  all  resisting" 
bands  on  the  exterior  of  the  neck,  the  sac  of  the  peritoneum  is  to 
be  opened  ;  and  a  director  having  been  introduced  through  the  con- 
striction, a  cut  is  to  be  made  horizontally  inwards  for  the  extent  of 
one  or  two  lines.  The  several  vessels  that  may  be  wounded  in  at- 
tempting to  relieve  the  deep  stricture  are  enumerated  at  page  465. 


Scarpa's  triangular  space. 

Triangular        This  hollow  is  situate  on  the  front  of  the  thigh,  and  lies  beneath 
■P**^-  the  depression  observable  near  Poupart's  ligament.    It  corresponds 

with  the  axilla  in  the  upper  limb. 

Clean  out  Dissection   (fig.    193).  The  space  will    appear  on  removing  the 

^J^'*        fascia  lata  near  Poupart's  ligament.    The  muscular  boundaries  on 

the  sides  may  be  first  dissected,  and  the  muscle  on  the  outer  side 

Follow         (sartorius)  should  be  fixed  in  place  with  stitches.    Afterwards  tlie 

'        remains  of  the  crural  sheath  are  to  be  taken  away  ;  and  the  feme- 


SEEK  CUTANEOUS  VEINS  AND  NERVES.  607 

lymphatic  vessels  from  the  surface  of  the  lower  limb  enter  them,  which 
The  upper  or  abdominal  group  is  joined  by  the  lymphatics  of  the  JJ^^n^ 
penis,  by  those  of  the  surface  of  the  abdomen,  and  by  those  of  lymphatics, 
the  buttock.    The  glands  vary  much  in  number  and  size  ;  and  not 
unfrequently  some  of  the  longitudinal  set  by  the  side  of  the  vein 
are  blended  together. 

Diseection.  The  deeper  layer  of  the  superficial  fascia  is  to  be  Raise  the 
detached  from  the  subjacent  fascia  lata.    Internal  to  the  saphenous  ti^(!fttie 
vein  a  thin  membrane  can  be  raised  by  transverse  cuts  above  and  superficial 
below,  and  by  a  longitudinal  one  on  the  inner  side  of  the  thigh  ; 
but  external  to  that  vessel  there  exists  scarcely  a  continuous  layer. 
The  handle  of  the  scalpel  may  be  employed  in  the  separation ;  and 
the  dissector  is  to  avoid  injuring  the  nerves  and  vessels.    In  re- 
flecting the  stratum  the  margin  of  an  aperture  (saphenous)  in  the 
fascia  lata  will  become  apparent. 

The  deeper  layer  of  the  superficial  fascials  a  very  thin  membrani-  ^JP  p*'^ 
form  stratum,  which  is  most  evident  near  Poupart's  ligament,  and  fldai  fkscia 
on  the  inner  side  of  the  saphenous  vein.   About  one  inch  below  the 
ligament  it  conceals  the  large  saphenous  opening  in  the  fascia  lata  ; 
and  as  it  stretches  across  the  aperture  it  is  attached  to  the  circum- 
ference,— ^internally  by  loose  areolar  tissue,  but  externally  by  firm  covers 
fibrous  bands  ;  it  is  also  connected  with  the  loose  crural  sheath  of  SpJnJS^^"* 
the  subjacent  vessels  in  the  aperture. 

The  part  of  the  stratum  over  the  saphenous  opening  is  perforated  J^*"  J* 
by  many  small  apertures  for  the  transmission  of  the  lymphatics ;  cribrirorm 
and  it  has  been  named  cribriform  fascia  from  its  sieve-like  appear>  ***'^ 
ance.     In  a  hernial  protrusion  through  that  opening  the  cribriform 
portion  is  projected  forwards  by  the  tumour,  and  forms  one  of  the 
coverings. 

Dissection,  Now  the  student  has  observed  the  disposition  of  the  Dissection 
superficial  fascia  near  Poupart*s  ligament,  he  may  proceed  to  ex-  of  the  thigh, 
amine  the  remainder  of  the  subcutaneous  covering  of  the  thigh, 
together  with  the  vessels  and  nerves  in  it. 

To  raise  the  skin  from  the  front  of  the  thigh,  a  cut  is  to  be  Take  away 
carried  along  the  centre  of  the  limb,  over  the  knee  joint,  to  rather  ^  '  ' 
below  the  tubercle  of  the  tibia.  At  the  extremity  a  transverse 
incision  is  to  be  made  across  the  front  of  the  leg,  but  this  is  to 
reach  farthest  on  the  inner  side.  The  skin  may  be  reflected  in 
flaps  inwards  and  outwards  ;  and  as  it  is  raised  from  tlie  front  of 
the  knee  a  superficial  bursa  between  it  and  the  patella  will  be 
opened. 

The  saphenous  vein  is  first  to  be  traced  out  in  the  fat  as  far  as  and  foUow 
the  skin  is  reflected,  but  in  removing  the  tissue  from  it  the  student  ^f^^*^^"' 
should  be  careful  of  branches  of  the  internal  cutaneous  nerve. 

The  cutaneous  nerves  of  the  front  of  the  thigh  (fig.  190)  are  to  Seek  eutane- 
be  sought  in  the  fat,  with  small  cutaneous  arteries,  in  the  following  offtont^ 
positions  : — On  the  outer  margin,  below  the  upper  third,  is  placed  **»*«*>» 
the  external  cutaneous  nerve.    In  the  middle  of  the  limb,  below 
the  upper  third,  lie  the  two  branches  of  the  middle  cutaneous  nerve. 
At  the  inner  margin  are  the  ramifications  of  the  internal  cutaneous 
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nerve,— -one  Mall  ofEset  appearing  near  the  upper  part  of  the 
thigh ;  one  or.  more  ahout  half  way  down ;  and  one  of  the  terminal 
branches  (anterior)  about  the  lower  third. 

On  the  inner  side  of  the  knee  three  other  cutaneous  nerves  are  to 
be  looked  for : — One,  a  branch  of  the  gi-eat  saphenous,  is  directed 
outwards  over  the  middle  of  the  patella.  Another,  the  trunk  of 
the  great  saphenous  nerve,  hes  by  the  side  of  the  vein  of  the  same 
name,  close  to  the  lower  edge  of  tlie  surface  now  dissected.  And 
the  third  is  a  terminal  branch  (inner)  of  the  internal  cutaneous  nerve, 
which  is  close  behind  the  preceding,  and  communicates  with  it. 

Vessels.  All  the  cutaneous  veins  on  the  anterior  and  inner  as- 
pects of  the  thigh  are  collected  into  one  ;  and  this  trunk  is  named 
saphenous  from  its  manifest  appearance  on  the  surface. 

The  internal  saphenous  vein  (fig.  191,  a)  is  the  cutaneous  vessel 
of  the  inner  side  of  the  lower  limb,  and  extends  from  the  foot  to 
the  top  of  the  thigh.  In  the  part  of  its  course  now  dissected,  the 
vessel  Hes  inferiorly  somewhat  behind  the  knee  joint;  but  as  it 
ascends  to  its  termination,  it  is  directed  along  the  inner  side  and 
the  front  of  the  thigh.  Near  Poupart's  hgament  it  pierces  the 
fascia  lata  by  a  special  opening  named  saphenous,  and  enters  the 
deep  vein  (femoral)  of  the  limb. 

Superficial  branches  join  it  both  externally  and  internally  ;  and 
near  Poupart's  ligament  the  three  veins  corresponding  with  the 
arteries  in  that  situation,  viz.,  external  pudic  (6),  superficial  epigas- 
tric (c),  and  circumflex  iliac  (rf),  terminate  in  it.  Towards  the 
upper  part  of  the  limb  the  veins  of  the  inner  side  and  back  of  the 
thigh  are  most  frequently  united  into  one  branch,  which  enters  the 
saphenous  trunk  near  the  aperture  in  tlie  fascia  lata  ;  and  some- 
times those  on  the  outer  side  of  the  thigh  are  collected  together  in 
a  similar  way.  When  this  arrangement  exists  three  large  veins  will 
be  present  on  the  front  of  the  thigh,  near  the  saphenous  opening. 
On  the  side  of  the  knee  the  vein  receives  a  deep  branch  from  the 
joint. 

Some  unnamed  ctt^taneous  arteries  are  distributed  to  the  integu- 
ments along  with  the  nerves ;  and  the  superficial  branch  of  the 
anastomotic  artery  (p.  624)  accompanies  the  saphenous  nerve  and 
its  branches  near  the  knee. 

Nerves.  The  cutaneous  nerves  of  the  thigh  are  derived  from 
branches  of  the  lumbar  plexus,  and  in  greater  number  on  the  inner 
than  the  outer  side. 

Ilio-inguinal,  This  nerve  (p.  542)  is  small  in  size,  and  reaches  the 
surface  by  passing  through  the  external  abdominal  ring  (fig.  191,  ^); 
it  supplies  the  scrotum,  and  ends  on  the  contiguous  surface  of  the 
thigh,  internal  to  the  saphenous  vein. 

The  GenitO'CruraL  The  crural  branch  of  tliis  nerve  (p.  542)  pierces 
the  fascia  lata  near  Poupart's  ligament  (fig.  190,  *),  rather  external 
to  the  line  of  the  femoral  artery.  After  or  before  the  nerve  has 
become  superficial  it  conmitmicates  with  the  middle  cutaneous 
nerve  ;  and  it  extends  on  the  anterior  aspect  of  the  thigh  as  far  as 
midway  between  the  knee  and  the  pelvis. 


Pig.  !».• 


CDTANEOrS   NEB7E8   OF  THIOJlij.    ^  so 

OeCuicFnall}'  thia  bianclt  is  of  large  size,  and  tiiter  ttfe  place  of  nnimuj 
the  external  cutaneous  nerve  on  the  outer  side  of  the  Enib.  »'»'«- 

The  external  cutaneotta  nerve  (p.  542)  ramifiea  on  the  outer  aspect  Eitustl 
of  the  limb  (fig.   190,  ').     At  first  it  U   contained  in  a  prominent  '^'""«"". 
ridge  of  the  fascia  lata  on  the  out«T  margin  of  the  thigl^  where  it 
dividea  into  an  anterior  and  a  poaterior  branch. 

The  poaterior  branch  aubdivides  into  two  or  three  others,  which  p«tailar, 
areb  backwarda  to  supply  the  integuments 
of  the  outer  aide  of  the  thigh  aa  low  as  the 
middle. 

The  anterior  branch  appears  on  the  fascia 
lata  about  four  inches  &om  Poupart's  liga- 
ment and  is  continued  to  the  knee  below 
the  other ;  it  distributes  branches  late- 
rally, but  those  towards  the  posterior  sur- 
face are  the  most  numerous,  and  the  largest 

Miildle  cvtaneout  (fig.  190,  ").  The  nerve     | 

of  the  centre  of  the  thigh  is  a  cutaneous 

offset  of  the  anterior   crural  (p.   642),  and 

divides  into  two  branches.  It  is  trans- 
mitted through  the  fascia  lata  about  three 

inches    from    Poupart's    ligament,    and    its 

branches  are  continued  to  the  knee.  In 
the  fat  this  nerve  is  united  with  the  genito- 
crural  and  internal  cutaneous  nerves. 

Internal  catantoui.  Derived  from  the  an- 
terior crural  trunk,  this  nerve  is   furnished 

to  nil  the  inner  side  of  the  thigh.  It  is 
divided  into  two  branches  (anterior  and 
inner),  which  perforate  the  fascia  in  sepa- 
rate places. 

The  anterior  branch  becomes  cutaneous 
in  the  lower  third  of  the  thigh,  in  the  luie 
of  the  inner  intermuscular  septum  (fig. 
190,  '),  along  which  it  is  continued  to  the 
knee.  This  branch  is  distributed  in  the 
lower  third  of  the  thigh,  as  well  as  over 
the  patella  and  tlie  inner  side  of  the  knee- 
joint,  and  is  united  with  the  patellar  branch  of  the  internal  saplie- 

Tlie  inner  branch  (fig.  205,  ')  perforates  the  fascia  inside  the  knee  the  I 
behind  the  internal  saphenous  nerve,  with  which  it  communicates  ;  ""''? 
it  fumiahcB  offacts  over  the  knee,  and  to  the  upper  half  of  the  leg 


n  the  ii 


Other  small  oSsets  of  the  nen'e  supply  the  in 
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*  Cataneons  nerves  on  the  front  of  tlie  thjgli.  1.  Eitenul  cntanooni. 
2.  Middle  CDtaueouB.  3.  Iut«mal  cutaneoan.  i.  latemal  nphenous.  C. 
PutellKr  branch  of  naphenoua.  6.  Qeuto-aiuslu  7.  Uio-ingoiaaL  8.  Qio- 
bypogaitnc  on  tbe  bell;. 


610 


DISSECTION    OF   THE   THIGH. 


lotenal 
wtfhtaofu 

ptumnio 
theU«: 


atmachoo 
ptttellA 


fbnmift 
plexnm. 

Cleui  tlM 
liueUUta, 


and  define 
■apheiioiui 
opening. 


FudaUta 

■nrroandi 

limb; 


stvength 
yaries: 


iUo-tibia]! 
band. 


Apertores 
in  it 


Procecmes 
between  the 
muscles. 


Connected 
with  bone 
at  upper 
part  of 
thigh: 


and  appear  by  the  side  of  the  saphenous  Tern.  One  or  two  come 
into  view  aetr  the  top  of  the  vein,  and  reach  as  far  as  the  middle 
of  the  thigii ;  and  one,  larger  in  size  than  the  rest,  becomes  cataneons 
where  the  others  cease,  and  extends  as  far  as  the  knee. 

The  internal  9aphenau$  (fig.  190,  %  a  branch  of  the  anterior  cmral^ 
is  continued  to  the  foot,  but  onlj  a  small  part  of  it  is  now  Yisible. 
The  nerve  pierces  the  fascia  on  the  inner  side  of  the  knee  ;  and 
after  communicating  with  the  inner  branch  of  the  internal  cntaneoos^ 
gives  forwards  some  ofEsets  over  the  knee  joint.  Imally  it  accom- 
panies the  saphenoos  vein  to  the  leg  and  foot. 

Its  patellar  branch  (fig.  190,  *)  appears  on  the  inner  side  of  the 
knee  above  the  preceding,  and  is  soon  joined  by  the  internal  cuta- 
neous nerve.  It  ends  in  many  branches  over  the  patella  ;  these 
communicate  ¥nth  offsets  from  the  middle  and  external  cutaneous 
nerves,  and  form  on  interlacement — -plexus  patella— over  the  joint. 

Dissection,  Let  the  fat  and  the  inguinal  glands  be  now  removed 
from  the  surface  of  the  fascia  lata,  the  cutaneous  nerves  being 
thrown  aside  to  be  traced  afterwards  to  their  trunks. 

At  the  upper  part  of  the  thigh  the  student  is  to  define  the  saphe- 
nous opening  in  the  fascia  lata  by  detaching  the  superficial  fascia. 
The  inner  side  is  easily  shown.  But  the  outer  border  is  blended 
with  the  superficial  fascia  and  with  the  subjacent  crural  sheath  ; 
and  it  is  only  after  the  uniting  fibrous  bands  are  broken  or  cut 
through  that  its  semilunar  edge  comes  into  view. 

The  fascia  lata  is  the  deep  aponeurosis  of  the  thigh.  It  surrounds 
the  limb  with  a  firm  sheath,  and  sends  inwards  septa  between  the 
different  muscles.  This  membranous  investment  is  of  a  bluish  white 
colour,  but  in  fat  bodies  is  sometimes  so  slight  as  to  be  taken  away 
with  the  subcutaneous  fat 

It  is  much  stronger  on  the  outer  than  the  inner  aspect  of  the 
limb,  where  it  receives  the  insertion  of  the  tensor  vaginae  femoris, 
and  most  of  the  gluteus  maximus  muscle.  This  thickened  part 
(ilio-tibial  band)  is  attached  above  to  the  hip-bone  and  below  to  the 
bones  of  the  leg,  and  helps  the  extensor  muscle  to  keep  the  knee- 
joint  straight  in  standing. 

Numerous  apertures  exist  in  the  fascia  for  the  transmission  of  the 
cutaneous  nerves  and  vessels  ;  and  the  largest  hole  is  near  Poupart's 
ligament,  to  permit  the  passage  of  the  internal  saphenous  vein. 

Processes  prolonged  from  the  under  surface  form  septa  between, 
and  fibrous  sheaths  around  the  several  muscles.  Two  of  the  pro- 
cesses are  larger  than  the  rest,  and  are  named  outer  and  inner  inter- 
muscular septa  of  the  thigh  :  they  are  fixed  to  the  femur,  so  as  to 
limit  on  the  sides  the  extensor  of  the  knee.  The  position  of  these 
partitions  is  marked  by  white  lines  on  the  surface. 

At  the  top  of  the  thigh  the  fascia  is  fixed  to  the  prominent  borders 
of  the  pelvis.  Thus  it  is  connected  externally  with  the  iliac  crest, 
and  internally  with  the  pubes  and  the  pubic  arch.  In  the  middle 
line  behind  it  is  joined  to  the  lower  end  of  the  sacrum  and  coccyx  ; 
and  in  front,  to  Poupart*s  h'gament  between  the  pubes  and  the  iliac 
crest.    Behind  the  knee-joint  the  fascia  passes  uninterruptedly  to 
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the  leg ;  but  in  front  of  the  articulation  it  blends  with  an  expan-  aiflBmm  at 
sion  from  the  extensor  mnacle,  and  is  continued  over  tfaa  joint  and  '""'  r*^ 
the  patella,  though  separated  from  that  bono  by  a  bucsa,  to  be  in- 
serted into  the  heads  of  the  tibia  and  fibula. 

On  each  side  of  the  patella  is  a  band  of  olmoat  trsnsveiBe  fibres  Budi  on 
(retinaculnm)  which  is   attached  to  and   supports  the  knee-cap.  ^^u^ 

P*  181.  • 


The  outer,  thick  end  strong,  is  continnous  externally  with  the  ilio-  ontn- 
tibial  hand,  and  joins  the  insertion  of  the  vastus  extemus  at  ita  •*■"<• 
attachment  to  the  patella:  it  guides  the  patella  outwards  when  the 
joint  is  bent.     The  inner  band,  of  slight   strength,  is  fixed  to   the 
pat«lla  lower  than  the  other,  and  unitea  with  the  insertion  of  the  inKrwa 


m  of  the  mperficikl  parts  of  the  thigh  (lllaatntioiu  of  Dimec- 
tiou).  Vtndi :  a.  Saphenoiu  nin,  b.  Sapertieial  pndic.  e.  Snpcrflciil 
cpigMlric  d.  3ap«rGoiat  circnmflei  iliac  e.  Ingnioal  gludi.  /.  Baphoaou 
opeiiiDg.  Iftnxt:  1.  Ilio-iDgmaal.  2.  External  eulaa»iia.  S.  Qsnito- 
cninJ.     i.  Hiddle  cntanooiu.     Small  nnitamod  tuhU  ■ecompuiT  the  diflomt 
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of  the  thigfa,  to  follow  the  cntaneons  vessels  and  nerves,  are  to  be 
now  stitched  together  to  keep  moist  the  subjacent  parts ;  and  the 
saphenous  opening  is  to  be  learnt 

The  saphenous  opening  in  the  fascia  lata  (fig.  191,/)  is  a  narrow 
semilunar  slit,  which  is  situate  rather  ^internal  to  the  middle  line  of 
the  thigh.  It  measures  about  a  third  of  an  inch  in  width,  and  one 
inch  and  a  half  in  length.  Its  upper  extremity  (superior  comu)  is 
at  Poupart^s  ligament ;  and  its  lower  extremity  (inferior  comu)  is 
distant  from  that  structure  about  one  inch  and  a  half,  and  presents  a 
well-defined  margin. 

The  inner  side  of  the  opening  is  posterior  to  the  level  of  the 
femoral  vessels,  and  is  flattened  over  the  subjacent  muscle  (pecti- 
neus)  ;  but  it  is  marked  below  by  a  thin  and  sharp  border. 

The  outer  boundary  is  much  stronger,  and  has  a  semilunar  border 
when  detached,  whose  concavity  is  turned  downwards  and  inwards. 
This  edge  is  named  from  its  shape  falciform  margin  of  the  saphenous 
opening  (falciform  process  of  Bums)  ;  it  is  superficial  to  the  femoral 
vessels,  and  is  connected  by  fibrous  bands  to  the  crural  sheath,  and 
to  the  deeper  layer  of  the  superficial  fascia.  Traced  upwards,  the 
Oimbemat ;  q^iq^  edge  blends  with  the  base  of  Gimberaat's  ligament  (part  of 
iSSliniL      Poupart)  :  the  upper  end  of  this  border,  where  it  is  internal  to  the 

subjacent  femoral  vein,  has  been  named  ihe  femoral  ligament. 
Tenseness  of     The  rigidity  of  the  margin  of  the  opening  is  much  influenced  by 
ttie^^rgins  ^g  position  of  the  limb ;  for  with  tie  finger  beneath  the  upper 
part  of  the  falciform  border,  whilst  the  thigh  is  moved  in  different 
directions,  this  band  will  be  perceived  to  be  most  unyielding  when 
the  limb  is  extended  and  rotated  out,  and  most  relaxed  when  the 
thigh  is  bent  and  turned  in  the  opposite  direction. 
Parte  trans-      Through  the  lower  comu  of  tiie  opening  the  saphenous  vein  is 
through  the  transmitted :  and  through  the  upper  part,  close  to  the  falciform 
opening.       edge,   a  femoral   hernia  projects.     Lymphatics  and   one  or  two 
superficial  vessels  also  pass  through  it. 


and  Joins 


Anatomy  of 

femoral 

hernia. 


Dissection 
for  femoral 
sheath. 


Parts  concerned  in  Femoral  Hernia. 

To  obtain  a  knowledge  of  the  hernial  protrasion  in  the  thigh, 
the  dissector  has  to  study  the  undermentioned  parts,  viz.,  the  crural 
arch  and  Gimbemaf  s  ligament,  the  crural  sheath  with  its  crural 
canal  and  ring,  together  with  a  partition  (septum  crurale)  between 
the  thigh  and  the  abdomen. 

Dissection  (fig.  192).  To  examine  Poupart's  ligament  and  a  loose 
membranous  sheath  around  the  femoral  vessels,  the  piece  of  the 
fascia  lata  outside  the  saphenous  opening  is  to  be  reflected  inwards 
by  the  following  incisions.  One  cut  is  to  be  begun  near  the  edge 
of  the  falciform  border,  and  to  be  carried  outwards  for  one  inch 
and  a  half,  parallel  and  close  to  Poupart*s  ligament  Another  is  to 
be  directed  obliquely  downwards  and  inwards  from  the  termination 
of  the  first,  to  a  little  below  the  inferior  comu  of  the  opening. 
When  the  fascia  marked  out  by  those  incisions  has  been  raised  and 
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turned  inwards,  and  the  fat  removed,  the  tube  on  the  vesseli 
(crural  sheath)  will  be  brought  into  view  as  it  descends  beneath 
Poupart*s  ligament. 

With  the  handle  of  the  scalpel  the  crural  sheath  is  to  be  separated  Define 
carefully  from  the  fascia  lata  beneath,  from  Poupart's  ligament  in  ***••**»• 
front,  and  from  Gimbemat's  ligament  on  the  inner  side. 

Foupart^s  ligament  (fig.  192,  ^),  or  the  crural  arch,  is  the  firm  The  cnual 
band  of  the  aponeurosis  of   the  external  oblique  muscle  of  the  ^'^ » 
abdomen,  which  stretches  from  the  front  of  the  iliac  crest  to  the  ^|£" 
pubes  (p.  444).    When  viewed  on  the  surface,  the  arch  is  curved  fon^ . 
downwards  towards  the  limb,  whilst  the  fascia  lata  remains  on  the 
tliigh.    The  outer  half  is  oblique.    But  the  inner  half  is  almost 
horizontal,  and  widens  as  it  approaches  the  pubes,  where  it  is  in- 
serted into  the    pubic  spine  and   pectineal  line  of   the  hip  bone, 
forming  Gimbemat's  ligament. 

The  space  between  the  crural  arch  and  the  iimominate  bone  is  parts  doe- 
larger  in  the  female  than  in  the  male,  and  is  closed  by  parts  passing  ^eiuJi. 
from  the  abdomen  to  the  thigh.    The  outer  half  of  the  interval  is 
filled  by  the  fleshy  psoas  and  iliacus  muscles,  to  which  the  arch 
is  closely  bound  by  fascia  ;  and  the  inner  half  is  occupied  by  the 
femoral  vessels  and  their  sheath. 

Gimbemafs  ligament,  or  the  piece  of  the  tendon  of  the  external  GimbernafB 
oblique  muscle  which  is  inserted  into  the  pectineal  line,  is  about  * 

three-fourths  of  an  inch  in  length,  and  is  triangular  in  shape.    Its 
apex  is  at  the  pubic  spine  ;  whilst  its  base  is  in  contact  with  the  form  and 
crural  sheath,  and  is  joined  by  the  fascia  lata.    By  one  margin  ^'^•<^<*"- 
(anterior)  it  is  continuous  with  the  crural  arch,  and  by  the  opposite 
it  is  fixed  to  the  pectineal  line.    In  the  erect  position  of  the  body 
the  ligament  is  almost  horizontal. 

The  crural  sheath  (fiff.  192,  ®)  is  a  loose  tube'of  membrane  around  Cnmd 

the  femoral  vessels.    It  has  the  form  of  a  funnel,  sloped  unequaUy 

on  the  sides.    The  wide  part  or  base  of  the  tube  is  upwards  ;  and      J* 

.1  f  .     1        ,    1        T>  ^1    !•  X  andconnec- 

the  narrow  part  ceases  about  two  mches  below  Foupart  s  ligament,  tions, 

by  blending  with  the  common  areolar  sheath  of  the  bloodvessels. 
Its  outer  border  is  nearly  straight,  and  is  perforated  by  the  genito- 
crural  nerve  (*).  Its  inner  border  is  oblique,  and  is  pierced  by 
lymphatics,  superficial  vessels,  and  the  saphenous  vein  (/)  ;  this 
part  of  the  sheath  appears  in  the  saphenous  opening,  and  is  con- 
nected to  the  falciform  margin  and  the  superficial  fascia.  In  front 
of  the  crural  sheath  and  behind  it  is  the  fascia  lata  of  the  thigh. 

The  sheath  is  continuous  with  the  f  asciro   lining  the  abdomen  in  how  formed 
this  way  ; — the  anterior  part  is  prolonged  beneath  Poupart's  liga- 
ment into  the  fascia  transversalis,  and  the  posterior  half  is  continued 
into  the  fascia  iliaca  (p.  464). 

Crossing  the  front  of  the  sheath  beneath  the  *rch  of  Poupart's  Deep  cmial 
ligament,  is  a  fibrous  band,  the  deq>  crural  arch.     A  notice  of  it  is 
included  in  the  description  of  the  fascia  transversalis  (p.  453). 

Dissection  (fig.  192).  The  student  is  to  open  the  sheath  by  an  Open  the 
incision  across  the  front,  and  to  raise  the  loose  anterior  part  with  gj^^^tij, 
hooks.    Inside  the  tube  are   contained  the  femoral  vessels,  each 
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T^Hta  ixn  ffwamfad  bj  iu  coT«i=^  of  incUr  Ibmo*.  tcfvdKr  with  m  b- 

tj"*!  ^viBal  flsnd  :  and  if  a  fK<:e  cf  tti*  mcEs'  **«"y  be  em  oat  OT«r 

bwlk  tfa£  utcTj  and   tfc^  T^iD.  :h^i^  rHI  be  an  apptaiaurg  of  two 

Ais  p«rat»DiM,  cbe  en*  hvcz  scutu  cb  Ui«  matr  sdr  of  the  too, 

ttpuuing  this  tumI  &T:'fa  the  ^-ani.  and  the  other  (J)  bgtwttii 

the  TEin  aad  the  arteij.     A  fanr  araiom  rtntdKa  over  ttv  ontcr 

aperture  bt  the  dataih,  c!osni^  h  [>:'Sinis  the  abdomoi. 

Ot^au  tt       Itiawr  of  tl^  <rm^  Aeatk  (g^.   IK).  The  ilK«h  is  said  to   be 

SS^         diTided  into  three  ccfapArtmeiita  bj  tvo  psnitioiK  ;  and  the  jKMa- 


tion  of  the  so-called  septa  has  been  before  referred  to, — one  being 
inteniBl  to  the  femoral  reio,  and  the  other  between  the  two   lar^ 
afa  Tetvels.    In  the  outer  compartment  is  contained  the  femoral  arleiy 

(^ded  into  (^-^^  \j\„g  d^ge  to  the  side  of  the  sheath  ;  iu  the  middle  one  is 
placed  the  femoral  vein  (i)  ;  and  in  the  inner  space  (cnual  canal) 
only  a  lymphatic  gland  (c)  ia  dtnate. 
th«  Inner  ii  The  crural  canal  (Sg.  192)  is  the  innermost  space  in  the  interior 
-intl""**  "^  ^^  crnral  sheath  : — Its  length  is  about  a  third  of  an  inch,  and 
it  reaches  from  the  base  of  Girabemat'a  ligament  to  the  apper  comu 
of  the  saphenous  opening.  It  decreases  rapidly  in  size  from  abore 
down,  and  is  closed  below.  The  aperture  by  which  the  space  com- 
municates with  the  cavity  of  the  abdomen  is  named  the  crural  ring, 

*  DiaKctioD  of  the  cnual  sbeath  (Dhutrations  af  dimeetioiu).  i.  Fueia 
\*^^,  reSected.  b.  Crural  Kheath  opened,  o.  Ponpnrt's  ligament,  d.  Fasda 
lata  of  the  thigh  in  place,  t  Two  eepta  diriding  the  apace  of  the  eraial 
sheath  into  three  compartmentA.  Vateit ;  a.  Femoral  arterj.  b.  Femoral 
Tain,  and  e,  *  lymphatic  gland,  all  in  the  cmial  aheath.  d.  Superficial  dr- 
enmflex  iliac  e.  Superficial  pndic  /.  Sapbenons  rein.  iVemM  ■*  1.  Qetlit4>- 
eninl.     2.  Hio-lBguiaal.     i.  Bitenial  calaneone. 
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Anterior  to  the  canal,  are  Poupart*8  ligament  and  the  upper  end  parts 
of  the  falciform  margin  of  the  saphenous  opening ;  whilst  behind  *~^<1  **• 
it  is  the  pectineus  muscle,  covered  by  fascia  lata.    On  the  outer 
side  of  the  canal,  but  in  the  sheath,  is  the  femoral  vein.    Through 
this  channel  the  intestine  passes  from   the  abdomen   in  femoral 
hernia. 

The  crural  ting^  is  the  upper  opening  of  the  crural  canal.    It  is  Cruna  ring 
on  a  level  with  the  base  of  Gimbemaf  s  ligament  (fig.  140,  ^),  and  situation 
is  larger  in  the  female  than  in  the  male.    Oval  in  shape,  its  greatest 
measurement  is  from  side  to  side,  in  which  direction  it  equals  about 
half  an  inch  ;  and  it  is  filled  by  a  lymphatic  gland. 

The  structures  around  the  ring,  outside  tlie  crural  sheath,  are  structurea 
similar  to  those  bounding  the  canal,  viz.  in  front  the  superficial 
and  the  deep  crural  arch,  and  behind,  the  pubes  covered  by  the 
pectineus  muscle  and  the  fascia  lata.  Internally  is  Gimbemat's 
ligament  with  the  conjoined  tendon ;  and  externally  (but  within 
the  sheath)  is  the  femoral  vein.  The  position  of  vessels  on  the 
several  sides  of  the  ring  is  stated  at  page  464. 

Septum  crurale.  That  part  of  the  subperitoneal  fatty  layer  which  Cmral 
is  placed  over  the  opening  of  the  crural    ring,  has  been   named  * 

crural  septum  from  its  position  between  the  thigh  and  abdomen  position ; 
(Cloquet).    The  situation  of  the   septum  is   now  visible,  but  its  how  formed, 
characters  are  ascertained  in  the  dissection  of  the  abdomen  (p.  463). 

Femoral  Hernia.  In  this  kind  of  hernia  there  is  a  protrusion  of  Femoral 
intestine  into  the  tliigh  beneath  Poupart's  ligament.    And  the  gut   ^^ 
descends  in  the  crural  sheath,  being  placed  on  the  inner  side  of  the 
vein. 

Course,  At  first  the  intestine  takes  a  vertical  direction  in  its  pro-  Course ; 
gress  from  the  abdomen,  and  passes  through  the  crural  ring,  and  first 
along  the  crural  canal  as  far  as  the  saphenous  opening.    At  this  ^®^*^ » 
spot  it  changes  its  course,  and  is  directed  forwards  to  the  surface  next 
of  the  thigh,  where  it  becomes  elongated  transversely  ;  and  should  inTSen 
the  gut  protrude  still  farther,  the  tumour  ascends  on  the  abdomen,  upwards, 
in  consequence  of  the  resistance  being  less  in  this  direction  than 
on  the  front  of  the  thigh. 

The  winding  course  of  the  hernia  may  suggest  to  the  dissector  How  it  is 
the  direction  in  which  attempts  should  be  made  to  replace  the  in-  ^^^"* 
testine  in  the  abdominal  cavity.  With  the  view  of  making  the 
bowel  retrace  its  course,  it  will  be  necessary  if  the  protrusion  is 
small  to  direct  it  backwards  and  upwards  ;  but  if  the  hernia  is  large 
it  must  be  pressed  down  first  to  the  saphenous  opening,  and  after- 
wards backwards  and  upwards  towards  the  crural  canal  and  ring. 

During  the  manipulation  to  return  the  intestine  to  its  cavity  the 

tliigh  is  to  be  raised  and  rotated  inwards,  in  order  that  the  margin 

of  the  saphenous  opening  and  the  other  structures  may  be  relaxed. 

Coverings,  As  the  intestine  protrudes  it  is  clothed  by  the  follow-  Coverings 

from  peri« 
toneum, 
*  Qimbemat  used  the  name  crural  ring,  and  Mr.  Lawrence  proposes  to  call 
it  femoral  aperture.    Might  not  the  nomenclature  be  made  to  resemble  more 
that  used  in  describing  inguinal  hernia,  by  calling  this  opening  the  internal 
cmral  aperture,  and  the  saphenous  opening  the  eztenial  crozal  aperture  ? 
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crunlMp> 
torn,  crural 
sheath, 


cribriform 
fiuoia,  fat 
and  akin. 


The  cover- 


ing layers,  which  are  elongated  and  pushed  before  it  from  withiD 
outwards.    First  is  a  covering  of  the  peritoneum  lining  the  abdomen^ 
which  forms  the  hernial  sac.    Next  one  from  the  septum  crurale 
across  the  crural  ring.   Afterwards  comes  a  stratum  from  the  crural 
sheath,  unless  the  hernia  bursts  through  an  aperture  in   the  side. 
Over  this  is  spread  a  layer  of  the  cribriform  fascia.     And,  lastly^ 
there  is  an  investment  of  the  superficial  fat  or  fascia,  together  with 
the  skin. 

The  coverings  may  vary,  or  may  be  conjoined  in  different  degrees 
IStered*^^  according  to  the  condition  of  the  hemia«  In  some  instances  the 
prolongation  from  the  crural  sheath  is  wanting.  Further,  in  an  old 
hernia  the  covering  derived  from  the  septum  crurale  is  united 
usually  with  that  from  the  crural  sheath,  so  as  to  form  one  layer, 
ihe  fascia  propria  (Cooper),  In  general,  in  an  operation  for  the 
relief  of  the  strangulated  bowel,  the  surgeon,  after  dividing  the 
subcutaneous  fat,  can  recognise  but  little  of  the  coverings  enume* 
rated  by  anatomists  until  he  meets  with  that  of  the  subperitoneal 
fat  or  septum  crurale. 

Diagnosis.  This  hernial  tumour  is  generally  smaller  than  inguinal^ 
and  does  not  extend  into  the  scrotum  in  the  male,  or  the  labium 
in  the  female  ;  and  if  its  neck  can  be  traced  below  Poupart's  liga- 
ment, it  can  be  distinguished  certainly  from  an  inguinal  hernia. 

Seat  of  stricture  and  division  of  it.  The  strangulation  of  a  femoral 
hernia  may  be  situate  either  outside  or  inside  the  neck  of  the  sac. 

The  external  stricture  may  be  found  opposite  the  margin  of  the 
saphenous  opening,  or  deeper  in,  opposite  Poupart's  ligament.  It 
may  be  removed  by  cutting  down  on  the  neck  of  the  tumour  at  the 
inner  side,  and  dividing  the  constricting  band  arching  over  the  neck 
of  the  hernia  in  this  situation,  without  opening  the  sac. 

The  stricture  inside  the  neck  of  the  sac  is  occasioned  by  the  thick- 
ening of  the  peritoneum.  For  its  relief  the  neck  of  the  sac  is  to  be 
laid  bare,  as  if  there  was  an  external  stricture  ;  and  if  the  intestine 
cannot  be  passed  into  the  abdomen  after  division  of  all  resisting* 
bands  on  the  exterior  of  the  neck,  the  sac  of  the  peritoneum  is  to 
be  opened  ;  and  a  director  having  been  introduced  through  the  con- 
striction, a  cut  is  to  be  made  horizontally  inwards  for  the  extent  of 
one  or  two  lines.  The  several  vessels  that  may  be  wounded  in  at- 
tempting to  relieve  the  deep  strictiu^  are  enumerated  at  page  465. 


Tumour, 
how  known. 


Place  of 
stricture. 

How  to  cut 
the  external 


and  the 
internal 
stricture. 


Triangular 
space. 


Clean  out 

Scarpa's 

space. 

Follow 
Teasels, 


Scarpa's  truxqdlar  space. 

This  hollow  is  situate  on  the  front  of  the  thigh,  and  lies  beneath 
the  depression  observable  near  Poupart's  ligament.  It  corresponds 
with  the  axilla  in  the  upper  limb. 

Dissection  (fig.  193).  The  space  will  appear  on  removing  the 
fascia  lata  near  Poupart^s  ligament.  The  muscular  boundaries  on 
the  sides  may  be  first  dissected,  and  the  muscle  on  the  outer  side 
(sartorius)  should  be  fixed  in  place  with  stitches.  Afterwards  the 
remains  of  the  crural  sheath  are  to  be  taken  away  ;  and  the  feme- 
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ral  resBels  are  to  be  followed  downwards  as  for  as  the  Bartoriua 
muscle.     On  the  outer  aide  of  the  veBsels  clean  the  divisiouB  of  the  m^  ^„\ 
anterior  crural  nerve,  together  with  the  branches  of  an  artery  (pro- 
funda), wliich  are  buried  in  the  fat.     In  removing  tlie  fat  from  be-  uke  iwi; 
neath  the  femoral  artery,  the  student  ia  to  look  for  one  or  two  small  '^'- 
0  the  pecdneus  muscle. 


This  inltrmuaailar  spate {&g.  ISi 
vessels  of  the  thigh,  and  t)ie  ante 


IS  the  trunks  of  the  blood-  Contuita, 
r  crural  nerve,  with  lympbatics 


and  fat.    It  measures  commonly  three  inches  from  above  down ;  bat  «xt«nt, 

the  length  varies  with  the  breadlh  of  the  eartorins,  and  tbe  height 
Bt  which  this  muscle  crosses  inwardR. 

*  DisMction  of  Scarpa's  triangalai  Bpace  (IllostntioDi  of  DiBsactiani) 
Muida:  a..  SartorinB.  b.  IliacoB.  o.  Tenior  fucie  Utn.  s.  Bectm 
femorii.  ■.  FectiueuB.  r.  Addactor  longus.  a.  Oracilis,  ViiitU;  a. 
Femoral  arterj.  b.  SnperGcial  circumflei  iliBc.  e.  Superficial  epigBstric. 
e.  Soperfioial  pndic  (inferior),  and  i,  the  Bccompanjing  veins.  /.  Deep 
circnrntleK  iliac,  g.  Deep  epigaitric.  h.  Femoral  vein.  i.  laferiot  ai- 
temal  pndic  veia.  jt.  Saphenoai  vein.  Nerva .'  Ths  Urge  antarior  craral  a 
eloM  oaUide  the  arterj.  2.  Offaet  fram  the  laias  to  the  pectineoi.  S. 
Middle  catueons.     4.  IntetDal  cataneaas.     S.    Qenito-eranL     6.  Sxtemal 


618 


DISSECTION    OF    THE   THIGH. 


boundaries. 


roof  and 
floor. 


Position  of 

femoral 

artery. 


Vein. 

Anterior 
crural  nerve. 


Lympliatica. 


Femoral 
artery; 

extent, 


coarse, 


position  to 
femur  and 
■paxia 
around : 


division 
into  two. 


Superficial 
portion : 


connection 
witli  ])artii 
around, 


position  of 
vein  and 

nerves. 


The  base  of  the  space  is  at  Poupart's  ligament ;  and  the 
at  the  meeting  of  the  sartorius  with  the  adductor  longus  muscle. 

Towards  the  surface  it  is  covered  by  the  fascia  lata,  and  by  the 
teguments  with  inguinal  glands  and  superficial  vessels.  The  floor 
slopes  towards  the  middle,  where  it  is  deepest ;  it  is  constracted 
externally  by  the  sartorius,  A,  and  by  the  conjoined  psoas  and  iliacus, 
B,  for  about  two  inches :  and  internally  by  the  pectineos  and  adduc- 
tor longus  muscles,  E  and  F  ;  and  between  and  beneath  these,  near 
the  large  vessels,  is  a  small  piece  of  the  adductor  brevis. 

The  femoral  ailery  runs  through  the  centre  of  the  hollow,  and 
supplies  small  cutaneous  offsets,  as  well  as  a  large  deep  branch,  the 
profunda  :  a  small  o£Eset  (external  pudic)  is  directed  from  it  to  the 
scrotum  across  the  inner  boundary.  On  the  inner  side  of  the  arteiy 
and  close  to  it  is  placed  the  femoral  vein,  which  is  here  joined  by 
the  saphenous  and  profimda  branches.  About  a  third  of  an  inch 
external  to  the  vessel  is  situate  the  large  anterior  crural  nerve,  which 
lies  deeply  at  first  between  the  iliacus  and  psoas,  but  becomes  after- 
wards more  superficial  and  divides  into  branches. 

Deep  lymphatics  accompany  the  femoral  vessels,  and  are  continued 
into  the  iliac  glands  in  the  abdomen  ;  they  are  joined  by  the  super- 
ficial lymphatics. 

Femoral  Artery  (fig.  195).  This  vessel  is  a  continuation  of  the 
external  iliac,  and  reaches  from  the  lower  border  of  Poupart's  lig^ 
ment  to  the  margin  of  the  opening  in  the  adductor  magnus  muscle  ; 
at  that  spot  it  passes  into  the  ham,  and  takes  the  name  popliteal. 
Occupying  two  thirds  of  the  thigh,  the  course  of  the  vessel  will  be 
indicated,  during  rotation  outwards  of  the  limb  with  the  knee-joint 
half  bent,  by  a  line  drawn  from  a  point  midway  between  the  sym- 
physis pubis  and  the  front  of  the  iliac  crest,  to  the  inside  of  the 
inner  condyle  of  the  femur. 

In  the  upper  part  of  its  course  the  artery  lies  rather  internal  to 
the  head  of  the  femur,  and  is  comparatively  superficial,  being  un- 
covered by  muscle  ;  but,  lower  down,  it  is  placed  along  the  inner 
side  of  the  shaft  of  that  bone,  and  is  beneath  the  sartorius  muscle. 
This  difference  in  its  connections  allows  of  a  division  of  the  arterial 
trunk  into  two  portions,  superficial  and  deep. 

The  superficial  part  of  the  artery  (fig.  193,  a),  which  is  now  laid 
bare,  is  contained  in  Scarpa's  triangular  space,  and  is  about  three 
inches  long.  Its  position  in  that  hollow  may  be  ascertained  by  the 
line  before  mentioned. 

Incased  at  first  in  the  crural  sheath  for  about  two  inches,  it  is 
covered  by  the  skin  and  the  superficial  fascia,  and  by  the  fascia 
lata  and  some  inguinal  glands.  At  its  beginning  the  artery  rests 
on  the  psoas  muscle ;  and  it  is  subsequently  placed  over  the 
pectineus,  E,  though  at  some  distance  from  it  in  this  position  of 
the  limb,  and  separated  from  it  by  fat,  and  the  profunda  and  femoral 
veins. 

Its  companion  vein  (h)  is  on  the  inner  side  and  close  to  it  at  the 
pubes,  but  is  placed  behind  the  artery  at  the  apex  of  the  space. 

The  anterior  crural  nerve  lies  on  the  outer  side,  being  distant 
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about  a  third  of  an  inch  near  Poupart^s  ligament ;  and  the  internal 
cutaneous  branch  of  the  nerve  approaches  the  artery,  or  lies  on  it, 
near  the  apex  of  the  containing  space.  Crossing  beneath  the  vessels 
is  the  nerve  of  the  pectineus  (^). 

Unusual  position.    Some  examples  of  transference  of  the  main  artery  of  the  Unnsnal 
limb  from  the  front  to  the  back  of  the  thigh  have  been  recorded.     In  these  position, 
cases  the  vessel  passed  from  the  pelvis  through  the  great  sacro-sciatic  notch, 
and  accompanied  the  great  sciatic  nerve  to  the  popliteEd  space. 

The  branches  of  the  artery  in  Scarpa's  space  are  the  superficial  Brmnches. 
epigastric  and  circumflex  iliac,  two  external  pudic,  and  the  deep 
femoral  branch.    The  cutaneous  offsets  have  been  seen  (p.  606), 
with  the  exception  of  the  following,  which  lies  at  first  beneath  the 
fascia  lata. 

The  inferior  external  pudic  artery  (fig.  193,  e)  arises  separately  An  external 
from,  or  in  common  with  the  other  pudic  branch  (superior).  It  P^^^c. 
courses  inwards  over  the  pectineus  muscle  to  end  in  the  teguments 
of  the  scrotimi  or  the  labium  pudendi,  according  to  the  sex,  and  it 
perforates  the  fascia  lata  at  the  inner  border  of  the  thigh  to  reach 
its  destination  :  in  the  fat  it  anastomoses  with  branches  of  the 
superficial  perinatal  artery. 

The  dtep  femoral  branch  (fig.  195,  *)  or  the  profunda ^  is  the  largest  Proftmda. 
offset  of  the  femoral  artery,  and  arises  from  the  outer  side  of  that 
trunk  one  or  two  inches  (Quain)  below  Poupart's  ligament.     It  is  Origin 
consumed  in  the  muscles  of  the  thigh,  and  its  distribution  will  be 
afterwards  ascertained.     In  the  present  dissection  it  may  be  seen  to  and  position 
lie  over  the  iliacus  muscle,  where  it  gives  the  external  circumflex  ^l^J^** 
artery  to  the  outer  part  of  the  thigh  ;  and  then  to  turn,  with  a  large 
vein,  beneath  the  trunks  of  the  femoral  vessels  to  the  inner  side  of 
the  limb.** 

Variation  in  origin.  The  origin  of  the  profunda  may  approach  nearer  to  Origin  of 
Poupart's  ligament  until  it  arrives  opposite  that  band  ;  or  may  even  go  beyond,  PJJp*"'^ 
and  be  fixed  to  the  external  iliac  ailery  (one  example,  Quain).  And  the 
branch  may  recede  farther  and  farther  from  the  ligament,  till  it  leaves  the 
parent  trunk  at  the  distance  of  four  inches  from  the  commencement ;  but  in 
this  case  the  circumflex  branches  usually  arise  separately  from  the  femoraL 
In  applying  a  ligature  to  the  femoral  artery  in  the  upper  part  of  the  thigh, 
the  thread  should  be  placed  four  inches  below  Poupart's  ligament,  in  order 
that  the  spot  chosen  may  be  free  from  the  disturbing  influence  of  so  large  an 
offset. 

Femoral  Vein  (fig.  193,  h).  The  principal  vein  of  the  limb,  whilst  ^^^^J^ 
in  the  triangular  space,  has  almost  the  same  relative  anatomy  as  the  first  inside 
artery  :  its  position  to  that  vessel,  however,  is  not  the  same  through-  *^®  arteOi 
out.     Beneath  Poupart's  ligament  it  is  on  the  inner  side  of  the 
arterial  trunk,  and  on  the  same  level,  and  is  supported  on  the  pubes 
between  the  psoas  and  pectineus  muscles  ;  but  it  soon  winds  beneath  *'*JJ]J[*'jJ" 
the  artery,  and  appears  on  the  outer  side  opposite  the  upper  border 
of  the  adductor  longus  muscle.    Occasionally  it  is  inside  the  artery 

*  Sometimes  the  term  common  femoral  is  applied  to  the  trunk  above  the 
origin  of  the  profunda,  and  the  names  superficial  and  deep  femoral  to  the 
nearly  equal  pieces  into  which  it  divides. 
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throughout.  In  this  space  it  receives  the  internal  saphenous  and 
deep  femoral  veins,  and  a  small  branch  (t)  with  the  inferior  exteniai 
pudic  artery. 
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DEEP  PARTS  OF  THE  FRONT  OF  THE  THIQH. 

The  muscles  on  the  front  of  the  thigh  are  to  be  learnt  next :  they 
are  the  sartorius,  and  the  extensor  of  the  knee ;  and  at  the  top  of 
the  tliigh  is  the  small  tensor  of  the  fascia  lata.  Three  muscles  are 
combined  in  the  extensor,  viz.  rectus,  vastus  extemus,  and  vastus 
intemus. 

The  external  circumflex  branch  of  the  profunda  artery  Ues  amongst 
the  muscles  and  supplies  them  with  branches  ;  and  a  large  nerve, 
the  anterior  crural,  furnishes  offsets  to  them. 

Dissection.  To  proceed  with  the  deep  dissection,  the  limb  is  to  be 
retained  in  the  same  position  as  before,  and  the  flaps  of  skin  on  the 
front  of  the  thigh  are  to  be  thrown  aside.  The  fascia  lata  is  to  be 
cut  along  the  middle  line  of  the  thigh  and  knee,  and  to  be  reflected 
to  each  side  nearly  to  the  same  extent  as  the  skin.  Over  the  knee- 
joint  the  student  is  to  note  its  attachment  to  the  edges  of  the  patella, 
and  its  union  with  a  prolongation  from  the  tendon  of  the  extensor 
muscle  of  the  leg. 

In  raising  the  ijmer  piece  of  the  fascia  the  narrow  muscle  appear- 
ing (sartorius)  should  be  followed  to  its  insertion  into  the  tibia :  and 
to  prevent  its  disphicement,  it  should  be  fixed  with  stitches  along 
both  edges.  Care  should  be  taken  of  the  small  nerves  in  contact 
with  the  sartorius ; — viz.  a  plexus  beneath  it  at  the  middle  of  the 
thigh  from  the  saphenous,  internal  cutaneous,  and  obturator ;  two 
branches  of  the  internal  cutaneous  below  its  middle, — one  crossing 
the  surface,  and  the  other  lying  along  the  inner  edge  of  the  muscle  ; 
and  the  trunk  of  the  great  saphenous  escaping  from  beneath  it  near 
the  knee,  with  the  patellar  branch  of  the  same  perforating  it  rather 
higher. 

Internal  to  the  sartorius  some  strong  muscles  (adductors)  are 
inclined  downwards  from  the  pelvis  to  the  femur.  The  student  is 
to  lay  bare  the  fore  part  of  those  muscles  ;  and  beneath  the  most 
superficial  (adductor  longus),  near  where  it  touches  the  sartorius, 
he  is  to  seek  a  branch  of  the  obturator  nerve  to  the  plexus  before 
mentioned  in  the  middle  of  the  thigh.  On  the  outer  side  of  the 
sartorius  is  the  large  extensor  of  the  knee.  For  its  dissection  the 
knee  is  to  be  bent,  to  make  tense  the  fibres :  and  an  expansion  below 
from  the  common  tendon  to  the  fascia  lata  and  the  knee-joint  is 
not  to  be  removed  now, — its  arrangement  will  be  noticed  after. 

The  little  muscle  at  the  upper  and  outer  part  of  the  thigh, — tensor 
of  the  fascia  lata,  is  to  be  cleaned  ;  and  a  strip  of  the  fascia,  corre- 
sponding with  its  width,  should  be  left  along  the  outer  aspect  of 
the  limb.  After  this  slip  has  been  detached,  the  rest  of  the  fascia 
on  the  outer  side  of  the  thigh  is  to  be  divided  by  one  or  two  trans- 
verse cuts,  and  is  to  be  followed  backwards  to  its  insertion  into 
the  femur. 
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Tlie   8ART0R1D8  (fig.   194,  *)  is  the  longest  muscle  in  the   bod j,  sartohiu ; 
nnd  extends  from  the  peU'iB  to  the  leg.     It  arches  over  the  front 
of  the  thigh,  passing  £r<>ni  the  outer  to  the  inner  side  of  the  limb, 


nnd  lies  in  a  hollow  between  the  extensor  on  the  one  side,  and  the 
ndductors  on  the  other. 

Its  origin  is  tendinous  from  the  upper  anterior  iliac  spinous  pro-  grigiii; 
cesB  of  the  hip  bone,  and  from  about  half  the  interval  between  this 
and  the  Inferior  process.     Hie  fibres  constitute  a  riband-tike  ranscle,  pDaneoTsr 


*  Hurfaca  view  of  tbe  front  of  the  thiEfa,  the  tegnmenta  sad  fascia  lata 
being  removed  (lUuBtntionB  ai  Diwiectiona).  Uiuda:  t..  SarlnriuB.  b. 
lliaciiB.  0.  Tensor  faacis  latn.  S.  Reclui  femoru.  E.  Vastnii  ioteniua.  r. 
PFctineuB.  o.  Addncbor  longiu.  h.  Qiscilia.  I.  Tendon  of  Sariorim. 
Vaidt :    a.  Femoral  arteij.     b.  Famoral  Tein.     c.  Saphenoiu  Tsin. 
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which  ends  in  a  thin  tendon  below  the  knee,  and  is  inserted  into 
the  inner  surface  of  the  tibia, — mainly  into  a  slight  depression  by 
the  side  of  the  tubercle  for  an  inch  and  a  half,  but  also,  by  ita 
upper  edge,  as  far  back  as  the  internal  lateral  hgament  of  the 
knee-joint. 

The  muscle  is  superficial  throughout,  and  is  perforated  by  some 
cutaneous  nerves  and  vessels.  Its  upper  part  is  oblique,  and  forms 
the  outer  boundary  of  the  triangular  space  containing  the  femoral 
artery :  it  rests  on  the  following  muscles,  iliacus,  B,  rectus,  D,  and 
adductor  longus,  o,  as  well  as  on  the  anterior  crural  nerve  and  the 
femoral  vessels.  The  middle  portion  is  vertical,  and  lies  in  a 
hollow  between  the  vastus  intemus  E  and  the  adductor  muscles,  as 
low  as  the  opening  for  the  j^emoral  artery  :  but  beyond  that  aperture, 
where  it  bounds  the  popliteal  space,  it  is  placed  between  the  vastus 
with  the  great  adductor  in  front,  and  the  gracilis,  H,  with  the  inner 
hamstrings  behind.  The  femoral  vessels  and  their  accompanying 
nerves  are  concealed  by  this  portion  of  the  muscle.  The  lower  or 
tendinous  piece,  i,  rests  on  the  internal  lateral  ligament  of  the 
knee-joint,  being  superficial  to  the  tendons  of  the  gracilis  and  semi- 
tendinosus,  and  separated  from  them  by  a  prolongation  of  their 
synovial  bursa :  from  its  upper  border  there  is  an  aponeurotic 
expansion  to  join  that  from  the  extensor  over  the  knee  ;  and  from 
its  lower  border  is  given  off  another  which  blends  with  the  fascia 
of  the  leg.  Below  the  tendon  the  great  saphenous  nerve  appears 
with  vessels  ;  and  piercing  it  is  the  patellar  branch  of  the  same 
nerve. 

Action,  The  tibia  and  femur  being  free  to  move,  the  muscle  bends 
the  knee  and  hip-joints  over  which  it  passes,  giving  rise  to  rotation 
inwards  of  the  tibia ;  and  makes  tense  finally  the  fascia  of  the 
thigh. 

With  the  limbs  fixed,  the  two  muscles  will  support  the  pelvis  in 
standing,  and  will  assist  in  bringing  forwards  the  pelvis  is  stooping^ 
and  walking. 

WTien  standing  on  one  leg  the  muscle  will  help  to  rotate  the  body, 
so  as  to  turn  the  face  to  the  opposite  side. 

Dissection  (fig.  195).  The  sartorius  is  to  be  turned  aside,  or  cut 
through  if  it  is  necessary,  to  follow  the  remaining  part  of  the  femoral 
artery. 

Beneath  the  muscle  is  an  aponeurosis  between  the  adductor  and 
extensor  muscles  ;  this  is  thin  above,  and  when  it  is  divided  the  in- 
ternal saphenous  nerve  will  come  into  view.  Parallel  to  the 
saphenous  nerve  above  but  outside  it,  is  the  nerve  to  the  vastus 
intemus  muscle,  which  sends  an  offset  on  the  surface  of  the  vastus 
to  the  knee-joint :  this  may  be  traced  now,  lest  it  should  be 
destroyed  afterwards.  The  plexus  of  nerves  on  the  inner  side  of 
the  thigh  may  be  more  completely  dissected  in  this  stage. 

The  femora]  vessels  and  their  branches  are  to  be  nicely  cleaned. 
Where  the  femoral  artery  passes  to  the  back  of  the  limb  its  small 
anastomotic  branch  arises  :  this  branch  is  to  be  pursued  through 
the  fibres  of  the  vastuB  intemus,  and  in  front  of  the  adductor 
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magnna  tendon  to  tbe  knee  ;  an  offset  of  it  is  to  be  followed  with 
the  saphenous  nerve. 

The  aponeurotk  covering  over  the  femoral  veseeU  (fig,  195,  ')  AponcnrcxEB 
exists  only  where  these  are  covered  by  the  sartorius.    It  is  thin^'"'''? 
Fig.  I»5.-  "-J"' 


*  Deep  part  of  the  (emoral  artetj  Mid  its  bnncbei,  with  mnscles  of  the 
thigh  (Qiuin'i  Artori«a).  —  1.  Femoral  artery.  2.  Profaoda  artetr.  3. 
Intenul  circmnflei.  4.  Bitanud  dnnamflai.  G.  Snperficial  cireumflei  iliac 
and  epigastric  bnnchSL  6.  Eitenul  pndic  artaTy.  7.  Aponeoroua  orer 
the  lower  part  of  tbc  femoral  artery.  8.  Asterior  cmral  Derre.  B.  Feetiiteiic 
moiele.  10.  Adductor  longtu.  11.  Qracilii.  13.  Vaitua  intemui.  IS. 
Redui  femoria.     14.  Sattorini  cut  attaa. 
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above,  but  below  it  is  formed  of  strong  fibres,  which  are  directed 
transversely  between  the  vastus  intemus  and  the  tendonB  of  the 
adductor  muscles.  Inferiorly  the  membranous  structure  ceases  at 
the  opening  in  the  adductor  magnus  by  a  defined  border,  beneath 
which  tlie  saphenous  nerve  and  its  vessels  escape. 

The  deep  part  of  the  femoral  artery  (fig.  195,  *)  lies  in  a  hollow 
between  muscles  (Hunter's  canal)  until  it  reaches  the  opening  in 
the  adductor  magnus.  Here  it  is  covered  by  the  sartorius  muscle 
and  the  subjacent  aponeurosis,  in  addition  to  the  integuments  and 
the  superficial  and  deep  fasciae.  Beneath  it  are  the  pectineus,  the 
adductor  brevis  in  part,  the  adductor  longus,  and  a  small  piece  of 
the  adductor  magnus.    On  the  outer  side  is  the  vastus  intemus. 

External  to  the  ai-tery  and  close  to  it  is  the  femoral  vein ;  and  in 
the  integuments  oftentimes  an  offset  of  the  saphenous  passes  across 
the  line  of  the  arterial  trunk. 

Crossing  over  the  artery  from  the  outer  to  the  inner  side  is  the 
internal  saphenous  nerve,  which  is  beneath  the  aponeurosis  before 
noticed,  but  is  not  contained  within  the  areolar  sheath  of  the  vessels. 

Splitting  of  the  artery.  Occasionally  the  feiuoral  artery  is  split  into  two 
below  the  origin  of  the  profunda.  Four  examples  of  this  peculiarity  hare 
been  met  with  ;  but,  in  all,  the  trunks  were  blended  into  one  above  the  open- 
ing in  the  adductor  muscle. 

Branches.  One  named  branch — anastomotic,  and  muscular  offsets, 
spring  from  this  part  of  the  artery. 

The  anastomotic  branch  (fig.  196,  h  arter.  anastomotica  magna) 
arises  close  to  the  opening  in  the  adductor  muscle,  and  divides  at 
once  into  two  pieces,  superficial  and  deep  : — 

The  superficial  offset  (n)  continues  with  the  saphenous  nerve  to 
the  lower  border  of  the  sartorius,  and  piercing  the  fascia  lata, 
ramifies  in  the  integuments. 

The  deep  branch  (Z)  is  concealed  in  the  fibres  of  the  vastus 
intemus,  and  descends  in  front  of  the  tendon  of  the  adductor 
magnus  to  tlie  inner  side  of  the  knee-joint,  where  it  anastomoses 
with  the  articular  branches  of  the  popliteal  and  anterior  tibial 
arteries.  A  branch  passes  outwards  from  it  in  the  substance  of  the 
vastus,  and  forms  an  arch  in  front  of  the  lower  end  of  the  femur 
with  an  offset  of  the  upper  external  articular  artery  ;  from  this  loop 
twigs  descend  to  the  joint. 

Muscular  branches.  Branches  for  the  supply  of  the  muscles  come 
mostly  from  the  outer  side  of  the  femoral  artery  ;  they  enter  the 
sartorius,  the  vastus  intemus,  and  the  adductor  longus. 

The  FEMORAL  VEIN  corresponds  closely  with  the  femoral  artery  in 
its  connections  and  in  its  branches. 

Dissection.  The  femoral  artery  and  vein  are  to  be  cut  across  below 
the  origin  of  the  profunda,  and  are  to  be  thrown  downwards  pre- 
paratory to  the  deeper  dissection.  Afterwards  all  the  fat,  and  all 
the  veins,  are  to  be  carefully  removed  from  amongst  the  branches 
of  the  profunda  artery  and  anterior  cmral  nerve.  Unless  this  dis- 
section is  fully  carried  out,  the  upper  part  of  the  vastus  internus 
^\^ll  not  be  prepared  for  learning. 
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The  TENSOR  VAGINA  FEM0RI8  (fig.  196,  ^)  occupies  the  tipper  third  Tenaor 
of  the  thigh,  and  is  the  smallest  and  most  external  of  the  outer  set  J^^ 
of  muscles.    It  takes  oriffin  from  the  front  of  the  crest  of  the  hip  ^^^  ^ 
boiie  at  the  outer  aspect ;  from  the  anterior  upper  iliac  spine,  and  pelvis, 
from  the  notch  between  this  and  the  inferior  spine  as  far  as  the 
attachment  of  the  sartorius.     Its  fibres  form  a  fleshy  belly  about 
two  inches  wide,  and  are  insert^  into  the  fascia  lata  about  three  en<i8  in 
inches  below,  and  rather  in  front  of  the  line  of  the  great  trochanter 
of  the  femur. 

At  its  origin  the  muscle  is  situate  between  the  sartorius  and  the  Parts 
gluteus  medius.    Beneath  it  are  the  ascending  oflfaets  of  the  external  *^^^ 
circumflex   artery  ;    and  a  branch  of  the  superior  gluteal  nerve 
enters  its  under  surface.    A  strong  sheath  of  fascia  surrounds  the 
muscle. 

Action.  Supposing  the  limb  moveable  the  muscle  abducts  the  Use  on 
thigh,  making  tense  at  the  same  time  the  fascia  lata  ;  and  finally  ^^^  *' 
it  will  help  in  rotating  inwards  the  femur. 

When  the  limb  is  fixed  it  will  support  the  pelvis,  and  assist  in  on  pelvis, 
balancing  the  same  on  the  femur  in  walking. 

Dissection.  After  the  tensor  has  been  learnt,  the  slip  of  fascia  ^t  throngh 
extending  from  it  to  the  knee  may  be  cut  through  ;  and  when  it  is 
detached  from  the  muscles  around,  the  head  of  the  rectus  may  be 
followed  upwards  to  the  pelvis. 

The  TRICEPS  EXTENSOR  of  the  knee  (fig.  195)  consists  of  three  fleshy  Mnsde  on 
parts  or  heads,  outer  (vastus  extemus),  inner  (vastus  intemus),  and  S^^' 
middle  (rectus),  which  are  imited  below  in  ft  common  tendon. 

The  RECTUS  FEMORis  gives  rise  to  a  fleshy  prominence  on  the  Bectos  luu 
front  of  the  thigh  (fig.  195,  ").    At  its  origin  from  the  pelvis  the 
muscle  consists   of  two  tendinous  pieces :— one  arises  from  the  origin  at  the 
anterior  inferior  iliac  spinous  process  ;  the  other  (to  be  afterwards  P®^^ 
seen)  is  fixed  into  a  depression  on  the  back  of  the  hip  bone,  close  double, 
above  the  acetabulum.    The  fleshy  fibres  terminate  inf eriorly  in  insertion 
another  tendon,  which  joins  the  aponeuroses  of  the  other  two  muscles  ^***  ^don. 
in  the  common  tendon. 

The  rectus  is  larger  at  the  middle  than  at  the  ends  ;  and  its  fibres  ^®  mMcle 
are  directed  from  the  centre  to  the  sides,  as  in  a  quill,  giving  rise  form,  and 
to  that  condition  called  pennif  orm.    It  is  subcutaneous,  except  above  Scept*^' 
where  it  is  overlaid  by  the  sartorius.    It  conceals  branches  of  the  above, 
external  circumflex  arteiy  and  anterior  crural  nerve,  and  rests  on 
the  vastL     The  upper  tendon  of  the  rectus  reaches  farthest  on  the 
anterior  surface  where  the  sartorius  touches,  whilst  the  lower  tendon 
is  most  extensive  on  the  posterior  aspect,  or  towards  the  subjacent 
vasti. 

Dissection.  To  see  the  remaining  muscles,  cut  across  the  rectus  Cnt  the 
near  the  lower  end,  and  raise  it  without  injming  the  branches  of  '•^^^ 
vessels  and  nerves  beneath.     The  muscular  mass  on  the  front  of 
the  femur  is  to  be  divided  into  two,  above,  along  the  situation  of 
some  descending  vessels  and  nerves  :  the  part  external  to  the  vessels  "^  separate 
is  the  vastus  extemus,  and  the  larger  mass,  internal  to  them,  is  eztemos 
vastus  intemus.  above, 
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To  make  the  lower  separation  of  the  two,  look  to  the  outer  aspect 
of  the  thigh  about  half  way  down,  where  the  vertical  fibres  of  the 
vastus  extemus  cross  others  (deeper)  of  the  inner  vastus,  which 
pass  obliquely  inwards  :  sink  here  the  handle  of  the  scalpel  between 
these  till  it  meets  the  line  of  division  above. 

The  VASTUS  EXTERNUS  has  a  very  narrow  attachment  to  the  femur 
in  comparison  with  its  size.  It  takes  origin  along  the  upper  half  of 
the  femur,  by  a  piece  from  half  an  inch  to  an  inch  thick,  which  is 
attached  to  the  root  of  the  neck  of  the  femur,  and  the  fore  and 
outer  parts  of  the  root  of  the  great  trochanter ;  to  the  line  connect- 
ing the  trochanter  with  the  linea  aspera  ;  and  to  the  upper  half  of 
the  linea  aspera,  and  the  contiguous  external  intermuscular  septum. 
Inferiorly  the  fibres  of  the  muscle  end  in  an  aponeurosis  which  blends 
with  the  tendons  of  the  rectus  and  vastus  intemus  in  the  common 
tendon,  and  sends  a  slip  to  tlie  outer  edge  of  the  patella. 

The  muscle  is  pointed  at  the  upper  end  ;  but  enlarged  below 
where  it  produces  the  prominence  on  the  outer  side  of  the  thigh. 
Its  cutaneous  surface  is  aponeurotic  above,  and  is  covered  by  the 
rectus,  tensor  vaginae  femoris,  and  gluteus  muscles.  The  deep  sur- 
face rests  on  the  vastus  intemus,  and  receives  branches  of  the  ex- 
ternal circumflex  artery  and  anterior  cniral  nen^e. 

The  VASTUS  INTERNUS  (fig.  194,  ^)  forms  the  large  head  of  the 
extensor.^  The  fleshy  mass  arises  from  the  anterior  and  two  lateral 
surfaces  of  the  shaft  of  the  femur,  except  where  the  vastus  extemus 
is  attached,  and  its  limits  may  be  thus  indicated  : — Upwards  it 
reaches  as  far  as  the  anterior  intertrochanteric  line  ;  downwards,  in 
the  middle,  to  about  two  inches  from  the  articular  end  of  the  femur  ; 
and  laterally  to  both  intermuscular  septa.  At  the  lower  end  of  the 
muscle  the  fibres  terminate  in  an  aponeurosis,  which  blends  in  the 
common  tendon  of  insertion,  and  is  attached  to  the  patella  lower 
than  the  vastus  extemus. 

The  muscular  mass  is  buried  above  beneath  the  sartorius  and 
rectus  muscles ;  but  the  lower  part  is  superficial,  and  projects 
more  than  the  vastus  externus :  some  of  the  lowest  fibres  are 
almost  transverse,  and  will  be  able  to  draw  inwards  the  patella. 
The  adductor  muscles  are  almost  inseparably  joined  with  this  vastus 
along  the  attachment  to  the  linea  aspera. 

Dissection,  The  tendon  of  the  extensor  will  appear  by  dividing 
along  the  middle  line  of  the  patella  and  knee  joint  a  thin  aponeu- 
rotic layer,  which  is  derived  from  the  lower  fleshy  fibres  of  the 
muscle,  and  covers  the  joint.  On  reflecting  inwards  and  outwards 
that  fibrous  layer  the  tendon  will  be  laid  bare  to  its  insertion  into 
the  tibia. 

The  tendon  of  the  extensor  muscles  of  the  leg  is  common  to  the 
rectus,  the  vastus  extemus,  and  vastus  intemus.  It  is  placed  in 
front  of  the  knee  joint,  to  which  it  serves  the  office  of  an  anterior 
ligament.     Wide   above   where  the  muscular  fibres  terminate,  it 

*  Sometimes  the  part  of  the  mass,  inside  a  line  continaed  upwards  from 
the  inner  border  of  the  patella,  is  named  crurettt :  naturally  there  is  not  a^y 
separation  at  that  fpot. 
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narrows  as  it  descends  over  the  joint,  and  is  inserted  inferiorly  into 
the  prominence  of  the  tubercle  of  the  tibia,  and  into  the  bone  below 
it  for  an  inch  :  close  to  its  attachment  to  the  tibia  a  synovial  bursa  btursa  be- 
is  beneath  it.  Li  it  the  patella  is  situate,  some  few  scattered  aponeu-  ^^^ 
rotic  fibres  passing  over  the  cutaneous  surface,  but  none  being  con- 
tinued over  the  articular  surface  of  the  bone.  (See  Ligament  of 
the  Patella,  p.  700.) 

From  the  lower  part  of  the  muscle  a  superficial  aponeurotic  ex-  expansion 
pansion  is  derived :    tliis  prolongation,  which  is  strongest  on  the  **^"  ^** 
inner  side,  is  united  with  the  fascia  lata  and  the  other  tendinous 
offsets  to  form  a  capsule  in  front  of  the  joint,  and  is  fixed  below  to 
the  heads  of  the  tibia  and  fibula. 

Subcrureus  muscle.  Beneath  the  strong  fibres  of  the  vastus,  near  Small  sab- 
the  knee  joint,  is  a  thin  layer  of  pale  fibres,  which  is  but  a  part  of  SSISe  • 
the  inner  vastus,  separated  from  the  rest  by  areolar  tissue.   Attached  ends  on  the 
to  the  femur  in  the  lower  fourth,  and  often  by  an  outer  and  inner  slip,  synovial  sac. 
it  ends  in  aponeurotic  fibres  on  the  synovial  sac  of  the  knee  joint. 

Action,  All  three  heads  of  the  triceps  extend  the  knee  joint  when  Use  with 
the  tibia  is  moveable  ;  and  the  rectus  can  flex  the  hip  joint  over  aW? :™**^*^ 
which  it  passes.    The  fleshy  bellies  are  strong  enough  to  break  the 
patella  transversely  over  the  end  of  the  femur,  or  to  rupture  some- 
times the  common  tendon. 

When  the  tibia  is  fixed  the  vasti  will  bring  forwards  the  femur,  ^*^  tibia 

•  fixed  * 

and  straighten  the  knee,  as  in  walking  or  standing  ;  and  the  rectus 
will  prop  the  pelvis  on  the  femur,  or  assist  in  moving  it  forwards 
in  stooping. 

The  subcrureus  contracts  in  extension  of  the  knee,  and  elevates  i»o^  "nb- 
the  synovial  membrane  above  the  patella.  acts. 

Intermuscular  septa.  The  processes  of  the  fascia  lata,  which  limit  intermos- 
laterally  the  extensor  muscle  of  the  knee,  are  thus  named,  and  are  *^"^  "P** 
fixed  to  the  linea  aspera  and  the  lines  leading  to  the  condyles  of  are  two. 
the  femur. 

The  external  septum  is  the  strongest,  and  reaches  from  the  outer  The  outer 
condyle  of  the  femur  to  the  insertion  of  the  gluteus  maximus.    It  Jjij^ggt . 
is  situate  between  the  vastus  intemus  and  extemus  on  the  one  side, 
and  the  short  head  of  the  biceps  on  the  other,  to  which  it  gives 
origin  ;   and  it  is  perforated  near  the  outer  condyle  by  the  upper 
external  articular  vessels  and  nerve. 

The  inner  partition  is  veiy  thin  along  the  side  of  the  vastus  the  inner  is 
intemus ;  and  its  place  is  supplied   by  the  strong  tendon  of  the  ^"■™'"'t- 
adductor  magnus  between  the  inner  condyle  and  the  linea  aspera  : 
the  internal  articular  vessels  are  transmitted  through  it  to  the  front 
of  the  knee  joint. 

The  EXTERNAL  CIRCUMFLEX  ARTERY  (fig.  195,  *)  is  the  chief  vessel  External 
for  the  supply  of  the  muscles  of  the  front  of  the  thigh.  It  arises  Sjeiy?^^ 
from  the  outer  side  of  the  profunda  (deep  femoral)  arteiy,  but 
often  from  the  femoral  trunk.  It  is  directed  outwards  through  the 
divisions  of  the  anterior  crural  nerve,  and  beneath  the  sartorius 
and  rectus  muscles  to  the  outer  part  of  the  thigh,  where  it  ends  in 
branches.    Ofbets  are  given  from  it  to  the  rectus  and  sartorius  ;  ite  branches 
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and  its  terminal  muscular  branches  consist  of  ascending,  troDsversej 
and  descending  :— 

The  ascending  branch  is  directed  beneath  the  tensor  va^» 
femoris  to  the  back  of  the  hip  bone»  where  it  anastomoses  with  the 
gluteal  artery,  and  supplies  the  contiguous  muscles. 

The  transverse^  the  smallest  in  size,  divides  into  two  "which  per- 
forate the  vastus  extemus,  and  anastomose  with  arteries  on  the  back 
of  the  thigh. 

The  descending  branch  is  the  largest,  and  ends  in  pieces  which  are 
distributed  to  the  vasti  muscles.  One  considerable  branch  enters 
the  outer  part  of  the  vastus  intemus,  and  reaching  the  knee,  anasto- 
moses on  this  joint  with  the  external  articular  arteries  ;  a  small 
offset  courses  over  the  muscle  with  a  nerve  to  the  joint. 

The  ANTERIOR  CRURAL  NERVE  (fig.  195,  *)  of  the  lumbar  plexus 
(p.  542)  supplies  the  muscles,  and  most  of  the  teguments  of  the 
front  of  the  thigh,  and  the  integuments  of  the  inner  side  of  the 
leg.  Soon  after  the  trunk  of  the  nerve  leaves  the  abdomen  it  is 
flattened,  and  is  divided  into  superficial  and  deep  pieces. 

A.  The  superficial  part  ends  in  three  tegumentary  branches  : — ^the 
rart  iSsi  middle,  and  internal  cutaneous  of  the  thigh,  and  great  saphenous. 

The  middle  cutaneous  nerve  (fig.  190,  *)  perforates  the  fascia  lata, 
sometimes  also  the  sartorius,  about  three  inches  below  Poupart's 
ligament,  and  extends  to  the  knee  (p.  609). 

The  internal  cutaneous  nerve  (fig.  190,  ')  sends  two  or  more  small 
twigs  through  the  fascia  lata  to  the  integument  of  the  upper  third 
of  the  thigh,  and  then  divides  in  front  of  the  femoral  artery,  or  on 
the  inner  side,  into  the  two  following  branches,  anterior  and  inner. 
Sometimes  these  branches  arise  from  the  anterior  crural  tronk  at 
separate  spots : — 
anterior  and  The  anterior  branch  (')  is  directed  to  the  inner  side  of  the  knee. 
As  far  as  the  middle  of  the  thigh  it  lies  over  the  sartorius,  but  it 
then  pierces  the  fascia  lata,  and  ramifies  in  the  integuments  (p.  609). 

The  inner  branch  remains  beneath  the  fascia  lata  as  far  as  the 
knee  (p.  609).  Wliilst  imdemeath  the  fascia  the  nerve  lies  along 
the  inner  border  of  the  sartorius  and  joins  in  a  plexus,  about  the 
middle  of  the  thigh,  with  offsets  of  the  obturator,  and  nearer  the 
knee,  with  a  branch  of  the  internal  saphenous  nerve. 

The  internal  saphencnis  nerve  (fig.  195)  is  the  largest  of  the  three 
superficial  branches.  In  the  thigh  the  nerve  takes  the  course  of 
the  deep  blood-vessels,  and  is  continued  along  their  outer  side, 
beneath  the  aponeurosis  covering  the  same,  as  far  as  the  opening 
in  the  adductor  magnus  muscle.  At  that  spot  the  nerve  passes 
at  tSTknee  •  from  beneath  the  aponeurosis,  and  is  prolonged  under  the  sartorius 
muscle  to  the  upper  part  of  the  leg,  where  it  becomes  cutaneous 
(fig.  190,  *).  It  supplies  two  offsets  whilst  it  is  beneath  the  fascia 
in  the  thigh  : — 

A  communicating  branch  arises  about  the  middle  of  the  thigh, 
and  crosses  inwards  beneath  the  sartorius  to  join  in  the  plexus  of 
the  internal  cutaneous  and  obturator,  or  with  the  internal  cutaneous 
nearer  the  knee  :  this  branch  is  often  absent. 
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The  patellar  branch  springs  from  the  nerve  near  the  knee  jomt,  and  a  pa- 
and  perforating  the  sartorius  muscle  and  the  fascia  lata,  ends  in  the  ^^^  ofbet 
integument  over  the  knee  (fig.  190,  *). 

B.  The  deep  or  muscular  part  of  the  anterior  crural  nerve  (fig.  195)  J">°^  *Jj« 
gives  branches  to  all  the  muscles  of  the  front  of  the  thigh,  except  arise  ^^ 
the  tensor  vaginas  f emoris ;  and  it  supplies  also  an  offset  to  one  of 
the  adductor  muscles,  viz.,  the  pectineus. 

A  slender  nerve  (fig.  193,  ^)  crosses  beneath  the  femoral  artery,  branches  to 
and  enters  the  anterior  surface  of  the  pectineus :  sometimes  there  ^^  *^  * 
are  two. 

Branches  to  the  sartorius  are  furnished  by  the  middle,  or  by  the  sartorius ; 
internal  cutaneous  nerve,  whilst  it  is  in  contact  with  that  muscle. 

A  nerve  enters  the  under  surface  of  the  rectus,  and  divides  into  rectos  ; 
branches  as  it  is  about  to  penetrate  the  fibres. 

The  nerve  to  the  vastus  extemus  separates  into  two  or  more  pieces  vastus  ex. 
as  it  enters  the  muscle.    From  one  of  these  an  articular  filament  is  knee  joint; 
continued  downwards  to  the  knee  joint,  which  it  enters  on  the  ante- 
rior aspect. 

The  nerve  to  the  va^stus  intemus  (fig.  196)  is  nearly  as  large  in  ^^^J^J*^ 
size  as  the  internal  saphenous,  in  common  with  which  it  often  arises. 
To  the  upper  end  of  the  vastus  it  furnishes  one  or  more  branches, 
and  is  then  continued  as  far  as  the  middle  of  the  thigh,  where  it 
ends  in  offsets  to  the  muscle  and  the  knee  joint. 

Its  articular  branch  is  prolonged  on  or  in  the  vastus,  and  on  the  J^^Jj^^* 
tendon  of  the  adductor  magnus  to  the  inner  side  of  the  knee  joint ;  to  knee, 
and  it  is  distributed  over  the  synovial  membrane  on  the  front  of  the 
articulation.     This  small  nerve  accompanies  the  deep  branch  of  the 
anastomotic  artery  (p.  624). 

A  branch  of  nerve  to  the  tensor  vagince  f emoris  is  derived  from  J^JJ^®®' 
the  superior  gluteal  (p.  644)  ;   it  enters  the  under  surface  of  the  vaginoi 
muscle,  and  extends  nearly  to  the  lower  end. 

Directions.  After  the  examination  of  the  muscles  of  the  front  of  ^J??^ 
the  thigh,  with  their  vessels  and  nerves,  the  student  is  to  learn  the  tors, 
adductor  muscles,  and  the  vessels  and  nerves  which  belong  to 
them. 

TARTS  ON  THE   INNER  SIDE  OF  THE  THIGH. 

The  muscles  in  this  position  are  the  three  adductors, — longus.  The  addius- 
brevis,  and  magnus,  with  the  gracilis  and  pectineus  ;  these  have  the     .  x»^  j^ 
following  position  with  respect  to  one  another.   Internal  to  all  and  position, 
the  longest,  is  tlie  gracilis.     Superficial  to  tlie  others,  are  the  pec- 
tineus and  the  adductor  longus  ;  and  beneath  the  last  two  are  the 
short  adductor  and  the  adductor  magnus. 

In  connection  with  the  muscles,  and  supplying  them  are  the  pro-  Vessels, 
funda  artery  (of  the  femoral)  and  its  branches,  with  the  accom- 
panying vein. 

The  obturator  nerve  lies  amongst  the  adductor  muscles,  and  fur-  Nerve, 
nishes  branches  to  them. 

Dissection.  For  the  preparation  of  the  muscles,  the  investing  Dissection 
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ofiddnrtor  fascia  and  tisfiue  are  to  be  taken  away  ;  and  the  two  anperfioal 
niiBcin.       adductors  are  to  be  separated  from  one  another. 

tJ«rv«t  Let  the  student  be  carefnl  of  the  brandies  of  the  obturator  Derre 

in  connection  witb  the  muscles,  tIz.,  those  entering  the  fieofay 
Fig.  IBG.' 


*  Deep  diBKCtian  of  the  addnctor  moBcles  with  tleir  Teueln  and  nen 
(lUnstTfttioiu    of    Dia««ction».)     Muxla:    i.     Adductor    loDguB,    cut. 
PoetiDeufl,    cut.     o.    Oradlia.     d.    Adductor  lirevis.     k.  Addnclor  magn 
r.   Obturator   extemus.     a.    S«iiiiniemlmnoeu<.     b.    V>stu>   ioteniui. 
Bectn*  fiinorii.     l.  Tuuot  fiudn  late    n.  Pi«c<  ol  tbe  ^artoriua.   o.  lliaci 
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fibres,  and  one  issuing  beneath  the  adductor  longus,  to  join  the 
plexus  at  the  inner  side  of  the  thigh. 

Lastly,  should  any  fat  and  veins  be  left  with  the  profunda  and  Remove 
its  branches,  they  must  be  removed. 

The  GRACILIS  reaches  from  the  pelvis  to  the  tibia  (fig.  196,  ^),  and  Gracllla 
is  fleshy  and  ribbon-like  above,  but  tendinous  below.    The  muscle  JjjJ^®^  ori^ 
arises  by  a  thin  aponeurosis,  two  or  three  inches  in  depth,  from  the  pelvis, 
pubic  border  of  the  hip  bone  close  to  the  margin,  viz.,  opposite  the 
lower  half  of  the  symphysis,  and  the  upper  part  of  the  pubic  arch. 
Inferiorly  it  is  inserted  by  a  flat  tendon,  about  one  third  of  an  mch  Si?^^ 
wide,  into  the  inner  surface  of  the  tibia,  beneath  and  close  to  the 
sartorius. 

The  muscle  is  superficial  throughout.  For  two  thirds  of  the  thigh  Position 
it  is  flattened  against  the  adductors  brevis  and  magnus,  so  as  to  muscles, 
have  its  borders  directed  forwards  and  backwards ;  and  in  the  lower 
third,  it  intervenes  between  the  sartorius  and  semi-membranosus 
muscles,  and  helps  to  form  the  inner  boundary  of  the  popliteal 
space.  At  its  insertion  the  tendon  is  nearer  the  knee  than  that  of 
the  semitendinosus,  though  at  the  same  depth  from  the  surface,  and 
both  lie  over  the  internal  lateral  ligament ;  and  from  the  tendon  an 
expansion  is  continued  to  the  fascia  of  the  leg,  like  the  sartorius. 
A  bursa  separates  the  tendon  from  the  ligament,  and  projects  above 
it  to  the  sartorius. 

Action.  It  bends  the  knee  joint  if  the  tibia  is  not  fixed,  rotating  Use  on  knee 
in  that  bone  ;  and  then  brings  the  moveable  femur  towards  the  foiSurl" 
middle  line  with  the  other  adductors. 

Supposing  the  foot  resting  on  the  ground  the  gracilis  will  aid  in  ^  P«l^- 
propping  the  pelvis  on  the  limb. 

The  PECTINEUB  (fig.  194,  *")  is  the  highest  of  the  muscles  directed  Pectineus. 

from  the  pelvis  to  the  inner  side  of  the  femur.    It  has  a  fleshy  origin  ^^  ^™ 

from  the  ilio-pectineal  line  of  the  hip-bone,  and  from  the  triangular   . 

smooth  surface  in  front  of  that  line  ;  and  it  is  inserted  inferiorly  by 

a  tendon,  about  two  inches  in  width,  into  the  femur  behind  the  small  {"JJ^J** 

trochanter,  and  into  the  upper  part  of  the  line  which  extends  frx)m 

that  process  to  the  linea  aspera. 

The  muscle  is  twisted,  so  that  the  surfaces  which  are  directed  Muscle  is 

twistecL* 
forwards  and  backwards  near  the  pelvis,  are  turned  inwards  and  ' 

outwards  at  the  femur.    One  surface  is  in  contact  with  the  fascia  surfkces ; 

lata  ;  and  the  opposite  touches  the  obturator  muscle  and  nerve,  and 

the  adductor  brevis.    The  pectineus  lies  between  the  psoas  and  the  parts  on  the 

adductor  longus  ;  and  the  internal  circumflex  vessels  pass  between  *  *** 

its  outer  border  and  the  psoas. 

p.  Psoas.  VesteU:  a.  Femoral  artery,  and  5,  femoral  vein.  c.  Trunk  of 
the  profunda,  d.  Internal,  and  e,  external  drcumflez.  /.  First,  ^,  second, 
and  A,  third  perforating,  t.  Muscular  and  anastomotic  of  the  profunda,  k. 
Anastomotic  of  the  femoral,  with  /,  the  articular,  and  n,  the  cutaneous  piece. 
Nerves :  1.  Obturator,  joined  by  the  accessory  obturator  nerve,  with  2,  the 
superficial,  and  4,  the  deep  part.  8.  Cutaneous  branch  of  the  obturator.  5. 
Articular  branch  to  the  knee  from  the  deep  piece.  6.  Anterior  crural  nenre. 
7.  Internal  saphenous,  and  10,  its  patellar  branch.  8.  Nenre  to  the  vastus 
intemus,  and  9,  its  articular  branch  to  the  knee. 
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A  ction.  It  adducts  the  limb  and  bends  the  hip  joint.  When  ^be 
femur  is  fixed  it  can  support  the  pelvis  in  standing  ;  or  it  can  draw 
forwards  the  pelvis  in  stooping. 

The  ADDUCTOR  LONGUS  lies  below  the  pectineus  (fig.  194,  ®),  and 
is  triangular  in  form,  with  the  apex  at  the  pelvis  and  the  base  at 
the  femur.  It  arises  by  a  narrow  tendon  from  the  front  of  the 
pubes  below  the  angle  of  union  of  the  crest  and  the  symphycdfl  ;  and 
it  is  inserted  into  the  inner  edge  of  the  linea  aspera. 

This  muscle  is  situate  between  the  gracilis  and  the  pectineus,  anc 
forms  part  of  Scarpa's  triangular  space.  Its  anterior  surface  i 
covered  near  the  femur  by  the  femoral  vessels  and  the  sartoriui : 
the  posterior  rests  on  the  other  two  adductors,  on  part  of  the  obto- 
rator  nerve,  and  on  the  deep  femoral  artery.  Aponeurotic  basds 
connect  the  tendon  of  insertion  with  the  adductor  magnus  and 
vastus  intemus. 

Action,  With  the  femur  moveable,  it  will  flex  the  hip-joint,  and 
with  tlie  aid  of  the  other  adductors  will  carry  inwards  the  limb,  so 
as  to  cross  the  thigh  bones.  In  walking  it  helps  the  other  adductors 
to  project  the  limb. 

With  the  femur  fixed,  the  muscle  props  and  tilts  forwards  the 
pelvis. 

Dissection.  The  adductor  brevis  muscle,  with  the  obturator  nerve 
and  the  profunda  vessels,  will  be  arrived  at  by  reflecting  the  two 
last  muscles.  On  cutting  through  the  pectineus  near  the  pubes, 
and  throwing  it  down,  the  dissector  may  find  occasionally  the  small 
accessory  nerve  of  the  obturator  which  turns  beneath  the  outer 
border ;  if  this  is  present,  its  branches  to  the  hip  joint  and  the 
obturator  nerve  are  to  be  traced  out.  The  adductor  longus  is  then 
to  be  divided  near  its  origin,  and  raised  with  care,  so  as  not  to 
destroy  the  branches  of  the  obturator  nerve  beneath  :  its  tendon  is 
to  be  detached  from  that  of  the  adductor  magnus  beneath  it,  to  see 
the  branches  of  the  profunda  artery. 

Now  the  adductor  brevis  will  be  laid  bare.  A  part  of  the  obtu- 
rator nerve  crosses  over  this  muscle  to  the  femoral  artery,  and  sends 
an  offset  to  the  plexus  at  the  inner  side  of  the  thigh  ;  a  deeper  part 
of  the  same  nerve  lies  beneath  this  adductor.  The  muscle  should 
be  separated  from  the  subjacent  adductor  magnus,  where  the  lower 
branch  of  the  nerve  with  an  artery  issues.  In  this  last  step  of  the 
dissection  the  student  should  follow  on  and  in  the  fibres  of  the  ad- 
ductor magnus  a  slender  articular  branch  of  the  obturator  nerve  ; 
this  will  be  traced  after  to  the  knee  (p.  655). 

The  accessory  obturator  nerve  ^  (Schmidt)  is  derived  from  the 
trunk  of  the  obturator,  near  the  lumbar  plexus  (p.  543),  and  passes 
from  the  abdomen  over  the  brim  of  the  pelvis.  In  the  thigh  it 
turns  beneath  the  pectineus,  and  joins  the  superficial  branch  of  the 
obturator  nerve  ;  it  supplies  an  offset  to  the  hip  joint  with  the 

*  This  small  nerve  is  often  absent ;  it  was  found  only  four  or  five  times  in 
nine  or  ten  bodies  which  were  examined  by  its  discoverer.  The  name  giyen 
to  it  by  Schmidt  refers  to  this  irregularity,  viz.,  ncrv.  ad  obturatorem  ae- 
cessorius  inconstans.     Commentarios  de  Nervis  Lumbalibus. 
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articular  artery,  and  occasionally  one  to  the  under  surface  of  the 
pectineus. 

The  ADDUCTOR  BREVis  (fig.  196,  ^)  has  a  thin  fleshy  and  aponeu-  Adductor 
rotic  attachment,  ahout  two  inches  in  depth,  to  the  front  of  the  hip  thiu  at  the 
bone  with  the  gracilis.    The  muscle  arises  from  the  pubic  border  <>rigin 
of  the  bone  close  to  and  outside  the  graciUs,  reaching  upwards  as 
high  as  the  adductor  longus,  and  not  quite  so  low  as  the  gracilis. 
It  is  inserted^  behind  the  pectineus,  into  all  the  line  leading  from  the  and  wtdeat 
linea  aspera  to  the  small  trochanter.  tion. 

In  front  of  the  muscle  are  the  pectineus  and  the  adductor  longus.  Farts  in 
with  the  superficial  piece  of  the  obturator  nerve,  and  the  profunda  '^^*» 
artery  ;  but  it  is  gradually  uncovered  by  the  adductor  longus  below, 
and  the  contiguous  borders  of  the  two  are  side  by  side  at  their  in- 
sertion into  the  femur.    Behind  the  muscle  is  the  adductor  magnus,  behind, 
with  the  deep  piece  of  the  obturator  nerve  and  a  branch  of  the 
inner  circumflex  artery.    In  contact  with  the  upper  border  lies  the  fJjf.^^^PP®' 
obturator  extemus,  F,  and   the   internal  circumflex  artery  passes 
between  the  two. 

Action,  This  muscle  adducts  the  limb  with  slight  flexion  of  the  pwon 
hip  joint,  hke  the  pectineus.    And  if  it  acts  from  the  femur  it  will  ' 

balance  and  move  forwards  the  pelvis.  *° 

The  OBTURATOR  NERVE  (fig.   196,  *)  is  a  branch  of  the  lumbar  Obturator 

\  o  7    /  nerv6 

plexus  (p.  543),  and  supplies  the  adductor  muscles  of  the  thigh,  as 

well  as  the  hip  and  knee  joints.    The  nerve  issues  from  the  pelvis 
through  the  aperture  in  the  upper  part  of  the  thyroid  foramen ;  and  jj^two^ 
it  divides  in  that  opening  into  two  pieces,  which  are  named  super- 
ficial and  deep  from  their  position  with  respect  to  the  adductor 
brevis  muscle. 

A.  The  superficial  part  Q)  of  the  nerve  is  directed  over  the  adduc-  5J^*^SJJ^ 
tor  brevis,  but  beneath  the  pectineus  and  the  adductor  longus,  to  ends  on 
the  femoral  artery,  on  which  it  is  distributed  ;  at  the  lower  border  femoral 

art6ry  and 

of  the  last  muscle  it  furnishes  an  ofEset  or  two  to  join  in  a  plexus  .^^  piexus 
with  the  internal  cutaneous  and  saphenous  nerves  (p.  628),  and  in  the  thigh: 
supply  the  teguments.*^ 

In  the  aperture  of  exit,  this  piece  of  the  nerve  sends  outwards  an  J^hi^Si^ 
articular  twig  to  the  hip  joint  with  the  joint-artery. 

Muscular  branches  are  furnished  to  the  adductor  longus,  the  ad-  muscular  to 

'  adductors. 

ductor  brevis,  and  the  gracilis, 

B.  The  deep  piece  (*)  of  the  obturator  nerve  pierces  the  fibres  of  SiTuervT  ° 
the  external  obturator  muscle,  and,  continuing  beneath  the  adductor 

brevis,  is  consumed  chiefly  in  the  adductor  magnus.    The  following 
offsets  are  supphed  by  it : — 

Muscular  brapches  enter  the  obturator  extemus  as  the  nerve  JSductor 
pierces  it ;  others  are  furnished  to  the  large,  and  sometimes  to  the  magnus, 
short  adductor. 

A  slender  articular  branch  (fig.  196,  *)  enters  the  fibres  of  the  J^'f^  t!i 
adductor  magnus,  and  passes  through  this  near  the  linea  aspera  to  knee  joint. 

*  In  some  bodies  the  superficial  part  of  the  nerre  is  of  lai|;e  sixe,  and  has  a 
distribution  siinilar  to  that  of  the  inner  branch  of  the  internal  cutaneous 
nerve,  whose  phice  it  takes  :  in  snch  instances  it  joins  freely  in  the  plexus. 
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reach  the  popliteal  artery,  by  which  it  is  conducted  to  the  back  of 
the  knee  joint  :  its  termination  is  seen  in  the  dissection  of  the  pop- 
liteal space  (p.  655). 
jWssjct  pro-  Dissection,  To  prepare  the  profunda  artery  and  its  branches,  as 
far  as  they  occupy  the  front  of  the  thigh,  it  will  be  requisite  to 
follow  back  the  internal  circumflex  artery  above  the  upper  bordo" 
of  the  adductor  brevis,  and  to  trace  the  perforating  branches  to  the 
apertures  in  the  adductors  near  the  femur. 
Proftuida  The  PROFUNDA  (6g.  196,  c)  is  the  cliief  muscular  arteiy  of  the 

thigh,  and  arises  from  the  femoral  about  one  inch  and  a  half  below 
origin,  Poupart's  ligament  (p.  619).    At  its  origin  the  vessel  is  placed  on 

course,         ^^xq  outer  side  of  the  parent  trunk  ;  but  it  is  soon  directed  inwards 
and  ending.    i)eneath  the  femoral  vessels  to  the  inner  side  of  the  f emar,  and 
ends  at  the  lower  third  of  the  thigh  in  a  small  branch  that  pierces 
the  adductor  magnus. 
^«>tB  Where  the  vessel  lies  in  the  triangular  space  of  the  thigh  it  rests 

on  the  iliacus  muscle.     But  on  the  inner  side  of  the  femur  it  is 
parallel  to  the  femoral  artery,  tliough  deeper  in  position  ;  and  it  is 
placed  first  over  the  pectineus  and  adductor  brevis,  and  thence  to 
its  termination  between  the  adductors  longiis  and  magnus. 
Branches  to       Its  branches  arc  numerous  to  the  surromiding  muscles  on  the 
the^^gh      front  and  back  of  the  tlugh,  and  maintain  free  anastomoses  with 
Join  freely,    otlier  vessels  of  the  thigh  and  leg  (p.  659)  :  through  these  com- 
munications the  blood  finds  its  way  to  the  lower  part  of  the  limb 
when  the  chief  artery  is  obliterated  either  above  or  below  the  origin 
The  nnmed    of  the  profunda.     The  named  branches  are  these  : — 
are—    *  The  external  circtimjlex  artery  (fig.  196,  c)  has  been  described  in 

External  the  dissection  of  the  muscles  of  the  front  of  the  thigh  (p.  627). 
circumflex,  rpj^g  inteimal  circumflex  branch  (fig.  196,  d)  arises  from  the  inner 
cScuSiex,  ^^^  posterior  part  of  the  profunda,  and  turns  backwards  between 
the  psoas  and  pectineus,  but  above  the  adductor  brevis  and  magnns. 
ends  on  Opposite  the  small  trochanter  it  ends  in  two  branches,  which  wiU 
Sfirfj*^'        be  seen  in  the  dissection  of  the  buttock  (p.  648).    It  supplies  the 

imdermentioned  offsets  to  the  inner  side  of  the  thigh  : — 
supi'lies  hip      ^  articular  artery  may  enter  the  hip  joint  through  the  notch  in 
joint  and      the  acetabulum. 

niuicles.  At  the  border  of  the  adductor  brevis  two  muscular  branches 

arise  : — one  ascends  to  the  obturator  and  the  superficial  adductor 

muscles  ;  the  other,  which  is  larger,  descends  with  the  deep  piece 

of  the  obturator  ner\'e  beneath  the  adductor  brevis,  and  ends  in 

this  and  the  largest  adductor. 

Three  perfo-      The  perforating  branches,  three  in  number,  pierce  the  tendons  of 

iwSches.      ®^™®  ®^  *^^^  adductor  muscles  close  to  the  linea  asp^ra  of  the  femur : 

they  supply  muscles  on  the  back  of  the  thigh,  and  wind  round  the 

thigh-bone  to  end  in  the  vasti  (p.  659). 

First.  The  first  (/)  begins  opposite  the  lower  border  of  the  pectineus, 

and  perforates  the  short  and  large  adductors. 
Second  gives      The  second  branch  {g)  arises  below  the  middle  of  the  adductor 
artery.  brevis,  and  passes  through  the  same  muscles  as  the  preceding: 

from  it  a  nutritious  vessel  is  supplied  to  the  shaft  of  the  femur. 
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The  third  artery  (h)  spriogs  from  the  deep  femoral  trunk  below  Third, 
the   adductor   brevis,   and   is   transmitted   through   the   adductor 
magnus. 

The  terminal  branch  of  the  profunda  (fourth  perforating)  pierces  And  the 
the  adductor  magnus  near  the  aperture  for  the  femoral  artery.  a^folmhf 

Muscular  or  anastomotic  branches  (i)  to  the  back  of  the  thigh  Anastomotic 
(three  or  four  in  number)  pass  through  the  adductor  magnus  at  ^»ncJi««- 
some  distance  from  the  linea  aspera,  and  end  in  a  chain  of  anasto- 
moses in  the  ham-strings  (p.  659). 

The  PROFUNDA  VEIN  results  from  the  union  of  the  different  branches  Profunda 
corresponding  with  the  offsets  of  its  companion  artery.    It  accom- 
panies closely  the  artery  of  the  same  name,  to  which  it  is  superficial, 
and  ends  above  in  the  femoral  vein. 

Dissection.  To  bring  into  view  the  remaining  muscles,  viz.,  ad-  Cuttlurough 
ductor  magnus,  obturator  extemus,  and  the  psoas  and  iliacus  inser-  brevis. 
tion,  the  adductor  brevis  is  to  be  cut  through  near  the  pelvis,  and 
to  be  thrown  down.    Then  the  investing  layer  of  fascia  and  areolar 
tissue  is  to  be  removed  from  each  muscle. 

After  the  adductor  magnus  has  been  learnt,  detach  a  few  of  the 
upper  fibres  to  examine  the  obturator  extemus. 

The  ADDUCTOR  MAGNUS  (fig.  126,  ^)  is  narrow  at  the  pelvis,  and  Adductor 
wide  at  the  femur.     It  is  triangular  in  form,  with  its  base  directed  ' 

upwards,  one  side  being  attached  to  the  femur,  and  the  other  free 
at  the  inner  side  of  the  thigh. 

Tlie  muscle  arises  along  the  pubic  arch  of  the  innominate  bone  origin  i« 
outside  the  other  adductors,  reaching  from  the  symphysis  to  the  °*'™^ » 
lower  part  of  the  ischial  tuberosity.    The  anterior  fibres  diverge  fibres 
from  their  origin,  being  horizontal  above  but  more  oblique  below,  theiHSaer- 
and  are  inserted  (from  above  down)  into  the  line  from  the  great  tion, 
trochanter  to  the  linea  aspera  ;  into  the  linea  aspera  ;  and  into  the  S^!2l)*i!3^ 
line  leading  from  that  crest  of  bone  to  the  inner  condyle  for  about  ^ 
an  inch.   The  posterior  fibres  from  the  ischial  tuberosity  are  vertical  vertical, 
in  direction,  and  end  at  the  lower  third  of  the  thigh  in  a  tendon, 
which  is  inserted  into  the  inner  condyle  of  the  femur,  and  is  con- 
nected by  a  fibrous  expansion  to  the  inner  condyloid  ridge. 

The  muscle  consists  of  two  parts,  which  differ  in  their  characters,  and  form 
The  anterior  one,  thin  and  fleshy,  forms  a  septum  between  the  other  *^®  ^^*'*** 
adductors  and  the  muscles  on  the  back  of  the  thigh  ;  but  the  pos- 
terior piece,  partly  fleshy  and  partly  tendinous,  constitutes  the  inner 
thick  margin  of  the  muscle.    On  the  anterior  surface  are  the  other 
two  adductors  and  the  pectineus,  with  the  obturator  nerve  and  the  Connections 
profunda  vessels.    The  posterior  surface  touches  the  ham-string  ^'■^"*'"^» 
muscles  and  the  great  sciatic  nerve.    In  contact  with  the  upper 
border  are  the  obturator  extemus  and  the  quadratus  femoris,  with  and  borders, 
the  internal  circumflex  vessels  ;  and  along  the  inner  border  lie  the 
gracilis  and  the  sartorius.    At  its  attachment  to  the   femur  the  J^^JJ^®** 
muscle  is  closely  united  with  the  other  adductors,  particularly  the 
adductor  longus,  and  is  there  pierced  by  apertures  for  the  passage 
of  the  femoral  and  perforatmg  arteries. 

Action,  This  muscle  is  used  as  an  adductor,  but  chiefly  as  a  pro-  Use  on 

femur 
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jector  forwards  of  the  femur  in  walking  :  in  the  last  office  it  recciva 
help  from  the  other  adductore  internally,  and  from  the  £^luteiu 
medius  and  minimus  externally. 

The  femur  being  fixed  it  will  act  powerfully  in  keeping  the 
pelvis  erect  on  the  head  of  the  thigh  bone. 

The  opening  in  the  adductor  for  the  transmission  of  the  femoral 
vessels  into  the  popliteal  space  is  tendinous  at  the  anterior,  but 
fleshy  at  the  posterior  aspect.  It  is  situate  at  the  point  of 
junction  of  the  middle  with  the  lower  third  of  the  thigh,  and  is 
larger  than  is  necessary  for  the  passage  of  the  vessels.  On  the 
outside  it  is  bounded  by  the  vastus  intemus  ;  and  on  the  inside  by 
the  tendon  of  the  adductor  magnus,  with  some  fibres  added  from 
the  tendon  of  the  long  adductor. 

The  PSOAS  and  iliacus  (fig.  196)  arise  separately  in  the  abdomen 
(p.  537),  but  are  united  in  the  thigh, — the  conjoined  portion  of  the 
muscles  lying  beneath  Poupart's  ligament.  The  psoas,  P,  is  «- 
serted  by  tendon  into  the  small  trochanter  of  the  femur  ;  and  the 
fleshy  iliacus,  o,  joins  partly  the  tendon  of  the  psoas,  but  the  rest 
of  its  fibres  are  fixed  into  a  special  triangular  surface  of  bone  in 
front  of  and  below  the  trochanter. 

Beneath  the  ligament  the  muscles  occupy  the  interval  between 
the  ilio-pectineal  eminence  and  the  anterior  superior  iliac  spinous 
process, — the  iliacus  resting  on  a  small  bursa ;  and  below  the 
pelvis  the  mass  covers  the  capsule  of  the  hip  joint,  and  a  larger 
intervening  bursa.  On  the  front  of  the  psoas  is  the  femoral  artery, 
and  between  the  two  muscles  lies  the  anterior  crural  nerve.  The 
pectineus  and  the  internal  circumflex  vessels  are  contiguous  to  the 
inner  border  ;  and  the  sartorius  and  vastus  intemus  touch  the  outer 
edge. 

Action.  These  muscles  act  as  flexors  of  the  hip  joint ;  and  their 
use  on  the  spinal  colunm  is  given  with  the  description  in  the 
abdomen  (p.  638). 

The  OBTURATOR  EXTERNUS  (fig.  196,  ')  is  triangular  in  form,  with 
the  base  at  tlie  pelvis  and  the  apex  at  the  femur.  The  fibres  of 
the  muscle  take  origin  from  the  outer  surface  of  the  obturator 
membrane  for  the  anterior  half  ;  and  from  the  bony  circumference 
of  the  thyroid  foramen  for  the  anterior  half  or  more, — ^the  attach- 
ment being  an  inch  wide  opposite  the  symphysis  pubis.  The  fibres 
are  directed  obliquely  backwards  to  be  inserted  by  a  tendon  into  the 
pit  at  the  root  of  the  great  trochanter. 

This  muscle  is  concealed  by  the  pectineus,  and  adductor  brevis 
and  magnus.  It  covers  the  obturator  membrane  and  vessels,  and 
is  pierced  by  a  branch  of  the  obturator  nerve.  As  it  winds  back  it 
is  in  contact  with  the  inner  and  lower  surfaces  of  the  hip  joint. 
The  insertion  of  the  muscle  will  be  seen  in  the  dissection  of  the 
Buttock  (p.  648). 

Action.  The  muscle  is  an  external  rotator  of  the  thigh :  and  its 
action  will  be  given  in  full  with  the  other  muscles  of  the  same 
group  in  the  Buttock  (p.  649). 

Dissection.  By  detaching  a  small  piece  of  the  obturator  muscle 
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from  the  pelvis,  the  branches  of  the  artery  and  nerve  of  the  same 
name  will  be  seen  amongst  its  fibres.  A  better  view  will  be  obtained 
if  the  dissection  of  the  vessel  and  nerve  is  deferred  till  after  the 
limb  is  detached. 

The  obturator  artery  is  a  branch  of  the  internal  iliac  (p.  663),  OJtuator 
and  enters  the  thigh  through  the  top  of  the  th3rroid  foramen.    In  "^ 
the  aperture  the  artery  divides  into  two  pieces,  which  form  a  circle  divides  into 
on  the  obturator  membrane  beneath  the  muscle  : —  i^J  "^^' 

The  upper  branch  extends  along  the  inner  half  of  the  membrane ; 
and  the  lower,  perforating  the  membrane  below  the  level  of  the  lower 
other,  turns  downwards  and  forms  a  circle  by  uniting  with  the  ^*™°<*  • 
upper  branch.    An  articular  twig  to  the  hip  joint  is  supplied  from  this  gives 
tho  lower  branch.  ^^^ 

Muscular  offsets  of  the  artery  are  furnished  to  the  obturator  muscles,  muacuiar. 
and  some  small  twigs  reach  the  upper  end  of  the  adductors. 

Branches  of  nerve  to  the  external  obturator  muscle  come  from  Bnuiches  of 
the  deep  portion  of  the  obturator,  and  perforate  the  membrane  with  *^®  nerve, 
the  lower  branch  of  the  artery. 


Section  II. 

THE  BUTTOCK,  OR  THE  GLUTEAL  REGION. 

Directions,  Both  this  Section  and  the  following  one  (to  p.  665),  DirectionB. 
are  to  be  completed  by  the  student  in  the  time  appointed  for  the 
body  to  lie  in  the  prone  position. 

Position,  During  the  dissection  of  the  back  of  the  thigh  the  body  Position  of 
is  placed  with  the  face  down  ;  and  the  pelvis  is  to  be  raised  by  ^^  **^* 
blocks,  until  the  lower  limbs  hang  almost  vertically  over  the  end 
of  the  dissecting  table.    When  the  body  is  turned,  the  points  of 
bone  marking  posteriorly  the  limit  between   the   thigh  and  the 
abdomen  can  be  better  ascertained. 

Dissection,  The  integument  is  to  be  raised  from  the  buttock  by  Take  np  the 
means  of  the  following  incisions  : — One  is  to  be  made  along  the  "  °  * 
iliac  crest  of  the  hip  bone,  and  is  to  be  continued  in  the  middle  line 
of  the  sacrum  to  the  tip  of  the  cocc3rx.  Another  is  to  be  begun 
where  the  first  terminates,  and  is  to  be  carried  outwards  across  the 
thigh  till  it  is  about  six  inches  below  the  great  trochanter.  The 
flap  of  skin  thus  marked  out  is  to  be  thrown  down. 

Many  of  the  cutaneous  nerves  of  this  region  will  be  found  in  "eek  cats- 
the  fat  along  the  line  of  the  iUac  crest  (fig.  197).  Thus  in  front,  ^n^S^ 
but  rather  below  the  crest,  are  branches  of  the  external  cutaneous, 
if  these  have  not  been  cut  in  the  dissection  of  the  thigh.  Crossing 
the  crest  towards  the  fore  part  is  a  large  ofbet  of  the  last  dorsal 
nerve  ;  and  usually  farther  back,  but  close  to  the  bone,  a  smaller 
branch  from  the  ilio-hypogastric  nerve.  In  a  line  with  the  outer 
border  of  the  erector  spinse,  are  two  or  three  branches  of  the  lumbar 
nerves. 
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By  the  side  of  the  sacrum  and  coccyx  two  or  three  offsets  of  t 
sacral  nerves  are  to  be  looked  for  beneath  the  fat. 

Tlie  remaining  cutaneous  ner^'e8  are  derived  from  the  ftmi 
sciatic,  and  must  be  sought  beneath  the  fat  along  the  line  of  t 
lower  incision,  where  they  come  from  underneath  the  glnte 
maximus.  A  few  turn  upwards  over  that  muscle  ;  the  rest  a 
directed  down  the  thigh,  and  one  (inferior  pudendal,  (fig.  197,' 
bends  below  the  ischial  tuberosity  to  reach  the  perinaeal  space. 

Cutaneous  arteries  accompany  all  the  nerves,  and  will  serve 
guides  to  their  situation. 

Cutaneous  Nerves  (fig.  197).  The  nerves  distributed  in  t 
integuments  of  the  buttock  are  small  but  numerous,  and  i 
derived  from  the  last  dorsal  nerve ;  from  branches  of  the  luml 
and  sacral  plexuses  ;  and  from  the  spinal  nerves  (posterior  prima 
pieces). 

The  last  dorsal  nerve  (*)  supplies  the  buttock   by  means  of 
lateral  cutaneous  branch  (p.  450).   This  o&et  perforates  the  mascl 
of  the  abdomen,  and  crosses  the  front  of  the  iliac  crest  to  be  d 
tributed  over  the  fore  part  of  the  gluteal  region,  as  low  as  the  gn 
trochanter. 

Nerves  of  the  lumbar  plexus.  Parts  of  two  nerves  of  the  luml 
plexus  (p.  541),  viz.  ilio-hypogastric  and  external  cutaneous,  a 
spent  in  the  integuments  of  this  region. 

The  iliac  branch  of  the  ilio-hypogastric  (J)  crosses  the  iliac  en 
in  front  of  the  branches  from  the  lumbar  ner^^es,  lying  general 
in  a  groove  in  the  bone,  and  extends  only  a  short  distance  belo 
the  crest. 

Offsets  of  the  external  cutaneous  nerve  of  the  thigh  bend  bac 
wards  to  the  integuments  above  the  great  trochanter,  and  cross  t] 
ramifications  of  the  last  dorsal  nerve. 

Branches  of  the  lumbar  nerves  (*).  The  o&ets  of  the  posteri* 
primary  pieces  of  the  lumbar  nerves  (p.  396)  are  two  or  three  i 
number,  and  cross  the  crest  of  the  hip  bone  near  the  anteric 
edge  of  the  erector  spin©  :  they  ramify  in  the  integuments  of  ti 
middle  of  the  buttock,  and  some  branches  may  be  traced  nearly  i 
the  trochanter  major. 

The  branches  of  the  sacral  nerves  (*)  perforate  the  gluten 
maximus  near  the  sacrum  and  coccyx,  and  are  then  directed  out 
wards  for  a  short  distance  in  the  integuments  over  the  muscle 
Tliese  offsets  are  usually  two  in  number  :  the  largest  is  opposit 
the  lower  end  of  the  sacrum,  and  the  other  by  the  side  of  tb 
coccyx. 

Small  sciatic  (^).  This  nerve  of  the  sacral  plexus  (p.  566)  send 
superficial  branches  to  the  buttock.  Its  cutaneous  o&ets  appea 
along  the  lower  border  of  the  gluteus  maximus,  accompanied  b 
superficial  branches  of  the  sciatic  artery  :  two  or  three  ascend  roun< 
the  edge  of  the  muscle,  and  are  lost  in  the  integuments  of  the  lowe 
part  of  the  buttock ;  the  remaining  branches  (^)  descend  to  the  thigh 
and  will  be  afterwards  noticed  on  it  (p.  646). 

Dissection,  The  thin  and  unimportant  deep  fascia  of  this  regioi 
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may  be  disregarded,  in  order  that  the  great  gluteal  muscle,  which  ^j^J?"* 
is  the  moat  difficult  in  the  body  to  clean,  may  be  well  displayed. 
To  lay  bare  the  muscle,  let  the  student  turn  aside  the  cutaneous 


nerves,  and  adduct  and  rotate  inwards  tbe  limb  to  make  tense  the 
muscular  fibres.     Having  cut  through  the  fat  and  fascia  from  the  modaotTn- 
origin  to  the  insertion,  let  bi'"  carry  the  scalpel  along  oao  bundle  <*•*'■* 

*  8ap«r£cial  Tiev  of  the  buttock  of  the  left  lide  (nioatrationa  of  Dineo- 
tioos).  1.  Qlateoi  nuiimoB  mnacle,  witb  th«  glotens  medioa  projecting 
above  it.  a.  Continuation  of  mull  •cLatic  arter?  ^ong  tfae  back  of  Uia  thigh. 
A^«rtwi  and  tvucb,  moat  of  them  cnt  from  the  tegoinenta  ;  I.  Small  seiatie 
&«n« — the  trunk ;  2,  ita  cotaneoiu  thigh  bnnehea ;  and  3,  inferior  podeodaL 
4.  Small  sciatic  offects  in  the  perinanm.  G.  Cataneona  of  the  lacntl.  6. 
Oflssts  of  the  lomhar  nervea.     7.   Uio-hjpogaitric     8.  Bnnch  of  tlw  laat 
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of  fibres  at  a  time  in  the  direction  of  a  line  from   the    sacrum  to 
the  femur,  mitil  all  the  coarse  fasciculi  are  cleaned.     If  the  student 
has  a  right  limb,  it  will  be  more  convenient  to  begin  the  dissection 
at  the  upper  border  ;  but  if  a  left  hmb,  at  the  lower  margin  of  the 
muscle. 
Fascia  of  the      The  fascia  of  the  buttock  is  a  prolongation  of  that  enveloping  the 
thin^d^-  *^6^'  ^^^  ^  fixed  to  the  crest  of  the  hip  bone,  and  to  the  sacrum 
important,    and  coccyx.    It  is  much  thicker  in  front  of,  than  on  the  gluteus 
maximus,  and  gives  attachment  anteriorly  to  the  gluteus  medius 
which  it  covers.    At  the  edge  of  the  gluteus  maximus,  the  fascia 
splits  to  incase  the  muscle. 
Glutens  The  GLUTEUS  MAXIMUS  (fig.  197,  ^)  is  the  most  superficial  muscle 

of  the  buttock,  and  reaches  from  the  pelvis  to  the  upper  part  of 
Origin  the  femur.     Its  origin  from  the  pelvis  is  fleshy,  and  is  connected 

p^vis^"^    with  bone  and  with  aponeurosis: — Thus,  the  muscle  is  attached, 
from  above  down,  to  the  posterior  third  of  the  iliac  crest,  and  to  a 
special  impression  on  the  hip  bone  below  it ;  next,  to  the  aponeu- 
rosis covering  the  multifidus  spinas  muscle  ;  then  to  the   back  of 
the  lowest  piece  of  the  sacrum,  and  the  back  of  the  coccyx  ;   and 
lastly  to  the  great  sacro-sciatic  ligament.    From  this  extensive 
origin  the  fibres  are  directed  outwards  to  their  insertion  : — About 
inserted  be-  two  thirds  of  the  upper  fibres,  and  a  few  of  the  lowest,  end  in  the 
low  into  the  fascia  lata  of  the  outer  side  of  the  thigh :  and  the  remainder  are 
fixed  for  three  inches  into  the  lower  part  of  the  line  leading  from 
the  linea  aspera  to  the  great  trochanter  of  the  femur. 
Connections      The  gluteus  fonns  the  prominence  of  the  buttock,  and  resemhles 
Uu^  "^      ^^®  deltoid  muscle  of  the  arm  in  the  situation,  and  in  the  coarseness 
of  its  texture.     Its  cutaneous  surface  is  covered  by  the  common 
teguments  and  the  investing  fascia  of  the  limb,  and  by  the  super- 
ficial nerves  and  vessels.    The  things  in  contact  with  the   under 
and  borders,  surface  will  be  seen  when  the  muscle  is  cut  through.    The  upper 
border  overlays  the  gluteus  medius.    And  the  lower  edge,  which  is 
longer  and  thicker  than  the  upper,  forms  the  fold  of  the  nates,  and 
bounds  posteriorly  the  perinaBal  space ;  beneath  the  lower  border 
the  ham-string  muscles  and  the  sciatic  vessels  and  nerves  issue. 
--  Action.  With  the  femur  hanging  the  muscle  extends  the  hip  joint 

femur  free,    by  putting  back  that  bone,  and  abducts  and  rotates  out  the  limb. 
When  the  limb  is  fixed,  and  the  body  is  raised  from  a  sitting 
into  a  standing  posture,  the  gluteus  acts  as   an  extensor  of    the 
articulation  by  moving  back  the  pelvis. 
In  standing      ^^  standing  both  muscles  assist  in  keeping  the  pelvis  balanced 
ijjj^  '  on  its  props  ;  and  in  rising  from  stooping  they  are  the  active  agents 

stooping;  in  bringing  upright  the  pelvis.  When  the  body  is  supported  on 
standing  on  ^^®  ^^S  ^^®  muscle  can  draw  the  sacrum  towards  the  femur,  so  as 
one  leg.        to  turn  the  face  to  the  opposite  side. 

Divide  the         Dissection  (fig.  198).  The  gluteus  maximus  is  to  be  cut  across 

^J^*         near  the  pelvis,  and  without  injury  to  the  subjacent  sacro-sciatic 

'      hgament  to  which  the  lower  fibres  are  closely  joined.     The  depth 

of  the  muscle  will  be  ascertained  by  the  fascia  and  some  vessels 

beneath  it.    When  this  intermuscular  layer  is  arrived  at,  the  outer 
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piece  of  the  gluteus  is  to  be  thrown  towards  its  insertion,  and  the 
sciatic  artery  and  nerves  are  to  be  detached  from  its  nnder  surface, 
though  the  branches  of  the  gluteal  vessels  entering  the  muscle  must 
be  cut. 

The  loose  fat  is  to  be  taken  away  from  the  hollow  between  the  cl«n  part* 
pelvis  and  the  trochanter,  without  injuring  the  vessels  and  nerves  ;  * 

and  the  several  muscles  are  to  be  cleaned,  the  fibres  of  each  being 
made  tense  at  the  time  of  its  dissection  by  rotating  the  femur. 
The  vessels,  nerves,  and  muscles,  which  are  to  be  defined,  may  be 
ascertained  by  referring  to  the  enumeration  below  of  the  parts 
beneath  the  gluteus.  In  removing  the  areolar  tissue  from  the 
ischial  tuberosity  and  the  great  trochanter,  the  bursa  on  each  promi- 
nence of  bone  will  be  observed. 

Lastly  the  origin  of  the  muscle  is  to  be  removed  ;  and  the  sacral  dissect  out 
nerves  are  to  be  dissected  out  of  the  fleshy  fibres,  and  to  be  followed  nerves, 
to  the  surface  of  the  great  sacro-sciatic  ligament,  where  they  will 
be  afterwards  seen. 

Parts  beneath  the  gluteus  (fig.  198).  At  its  origin  the  gluteus  Ports 
maximus  rests  on  the  pelvis,  and  conceals  part  of  the  hip  bone,  ^uteus  at^ 
sacrum,  and  coccyx,  also  the  ischial  tuberosity  with  the  origin  of  "■  o"gi° 
the  hamstring  muscles,  L,  and  the  great  sacro-sciatic  ligament,  K. 
At  its  insertion  it  covers  the  upper  end  of  the  femur,  with  the  g^at  ^^*°**^ 
trochanter,  and  the  origin  of  the  vastus  extemus,  i.     Between  the 
muscle  and  each  prominence  of  bone,  viz.  the  tuberosity  and  the 
trochanter,  is  a  large,  loose  synovial  membrane  ;  and  between  it 
and  the  vastus  externus  is  another  synovial  sac. 

In  the  hollow  between  the  pelvis  and  the  femur  the  muscle  ***d  by  the 
conceals,  from  above  downwards,  the  undermentioned  parts  : —  piece  of  the 
First,  a  portion  of  the  gluteus  medius,  A  ;  and  below  it  the  pyri-  "*^^^®- 
formis,  b,  with  the  superficial  branch  (a)  of  the  gluteal  vessels 
between  the  two.  Coming  from  beneath  the  pyriformis  are  the 
sciatic  vessels  (6),  and  the  large  and  small  sciatic  nerves  (',  •), 
which  descend  to  the  thigh  between  the  great  trochanter  and  the 
ischial  tuberosity ;  and  internal  to  the  sciatic  are  the  pudic  vessels 
and  nerve  (rf,  *),  and  the  nerve  to  the  obturator  intemus  muscle  (*) 
with  its  vessels,  which  are  directed  inwards  through  the  small  sacro- 
sciatic  notch.  Still  lower  down  is  the  tendon  of  the  obturator 
intemus  muscle,  D,  with  a  fleshy  fasciculus — ^the  gemellus,  c  and  b, 
— above  and  below  it.  Next  comes  the  thin  quadratus  femoris 
muscle,  o,  with  the  upper  part  of  the  adductor  magnus,  H  :  at  the 
upper  border  of  the  quadratus  is  the  tendon  of  the  obturator  ex- 
temus, F  ;  and  at  the  lower  border,  between  it  and  the  adductor, 
issues  one  of  the  terminal  branches  of  the  internal  circumflex  artery 
(c)  with  its  veins. 

Dissection,  Tracing  back  the  offsets  of  the  sacral  nerves  which  Trace  sacral 
perforate  the  gluteus,  and  removing  a  fibrous  stratum  which  covers  '^•"^••* 
them,  the  looped  arrangement  of  the  first  three  nerves  on  the  great 
sacro-sciatic  ligament  will  appear.      Finally  the  nerves   may  be 
followed  inwards   beneath  the  multifidus  spinas  to  the  posterior 
sacral  foramina. 

T  T 
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Th«ucni  Sacral  rMnwt.  The  external  pieces  of  the  poBt«rior  jwimar 
"o™  *"  branchcH  of  the  first  three  sacral  nerveg,  after  posaing  outward 
heoentii  beneath  the  multifidus  epinra  (p.  402),  are  joined  by  loopa  on  tb 
einWtii:       surface  of  the  great  sacro-Bciatic  lig-ament  (fig.  120). 

Two  or  tbre«  cutaneous  ofEscts  are  derived  from  tliia  iateroam 


montcation,  and  pierce  the  fibres  of  the  gluteus  i 
distributed  on  the  surface  (p.  638). 

The  CLUTEOB  MEDIue  {fig.  198,  *)  ia  triangular  in   form,  with   it 
base  at  tlie  innominate  bone,  and  apex  at  the  femur.     It  arites  tron 

*  Second  new  of  the  disaactina  gf  the  battock  {Xllualratioiia  o[  DiwoctioDi). 
Muffin :  A.  mutens  mediui.  b.  Pyriformia.  o.  Upper  gemelliu.  n.  Ob 
tumtor  intcmus.  i.  QemellDB  inferior,  f.  Obtumtor  exlernua.  a.  Qtud- 
nitos  femoris.  n.  Addnctor  magniu.  i.  Vastus  eilemun.  ;.  Qlnteni 
maximui,  cat.  L  Orait  aacro-sciBtic  ligunent.  L.  Hunutring  miuclai. 
Arttriei:  a.  Qluteal,  b.  Sciatic,  c  Internal  circumflei.  d.  Fudic.  e. 
AmutomaUc  branch  of  scialic  /.  First  perforatinK.  Nerra :  1.  I^d 
dorul.  2.  Upper  gluteal  3.  Small  iciatic.  4.  Nerre  to  the  ohtontoi 
intemua.  5.  PuJic.  6,  Qrrat  Kiatic  7.  Inferior  pudendal, 
of  the  tbigh  of  uaall  Ecia^    9.  Moicular  bianch  of  great  aciat 


GLUTEAL  VESSELS  AND  NEEVE.  648 

the  outer  surface  of  the  hip  bone  between  Hie  crest  and  the  supe-  arises  fh>in 
rior  curved  line,  except  behind  where  there  is  a  surface  of  bone    ^^  ^^^* 
&ee  from  muscular  fibres  ;  and  many  superficial  fibres  come  from 
the  strong  fascia  covering  the  front  of  the  muscle.    The  fibres  con- 
verge to  a  tendon,  which  is  inserted  into  an  impression  across  the  and  inserted 
outer  surface  of  the  great   trochanter,   extending   from   the   tip  into  tro- 
beliind  to  the  root  in  front.  ^   ** 

The  superficial  surface  is  concealed  in  part  by  the  gluteus  maxi-  Connec- 
mus  ;  and  the  deep  is  in  contact  with  the  gluteus  minimus,  and  the 
gluteal  vessels  and  nerve.  The  anterior  border  lies  over  the  gluteus 
minimus,  and  is  in  contact  with  the  tensor  of  the  fascia  lata.  The 
posterior  is  contiguous  to  the  pjrriformis,  only  the  gluteal  vessels 
intervening.  A  small  bursa  is  interposed  between  the  tendon  of 
insertion  and  the  trochanter. 

Action.  The  whole  muscle  abducts  the  hanging  femur ;  and  the  Use  with 
anterior  fibres  rotate  in  the  limb.  In  walking  it  is  combined  with  iJilnging, 
the  adductors  in  moving  forwards  the  femur. 

Both  limbs  resting  on  the  ground  the  muscles  assist  in  fixing  the  both  limbs 
pelvis.    In  standing  on  one  leg  this  gluteus  will  aid  in  balancing  *"^  * 
the  pelvis  on  the  top  of  the  femur.  Jne  l^  ^° 

Dissection,  When  the  gluteus  medius  is  detached  from  the  pelvis,  Detach 
and  partly  separated  from  the  gluteus  minimus  beneath,  the  gluteal  SiSJ^Jo  mT 
vessels  and  nerve  will  come  into  view.    The  two  chief  branches  gluteal  ves- 
of  the  artery, — one  being  near  the  iliac  crest,  and  the  other  lower 
down, — are  to  be  traced  through  the  fleshy  fibres  as  the  reflection 
of  the  gluteus  is  proceeded  with  ;  and  the  main  piece  of  the  nerve  and  nenre. 
is  to  be  followed  forwards  to  the  tensor  vaginas  femoris  muscle. 
The  branches  of  the  artery  and  nerve  to  the  gluteus  medius  will 
be  cut  in  removing  that  muscle. 

The  gluteal  artery  (fig.  198,  a)  is  the  largest  branch  of  the  inter-  ®!j*®*! 
nal  iliac  (p.  663),  and  issues  from  the  pelvis  above  the  pyriformis 
muscle.    On  the  dorsum  of  the  hip  bone  it  ends  in  ofkets  which  divided  into 
supply  the  gluteal  muscles  and  the  bone.    Its  named  branches  are 
superficial  and  deep  :— 

The  superficial  branch  supplies  o&ets  to  the  integuments,  and  ^^J^^ 
some  deeper  twigs  over  the  sacrum  ;  it  ends  in  the  gluteus  maxi- 
mus,  which  it  penetrates  on  the  under  surface. 

The  deep  branch  (fig.   199,  a)  is  the  continuation  of  the  artery,  ^^••P . 
and  subdivides  into  two  pieces  which  run  between  the  two  smaller 
glutei.    One  (6,  superior)  courses  along  the  origin  of  the  gluteus 
minimus  (supplying  mostly  the  medius)  to  the  front  of  the  iliac 
crest,  where  it  anastomoses  with  the  ascending  branch  of  the  exter-  this  has  an 
nal  circumflex  artery.    The  other  portion  (c,  inferior)  is  directed  ^^  ^  j^^^. 
forwards  over  the  middle  of  the  smallest  gluteal  muscle,  with  the  piece, 
nerve,  towards  the  anterior  lower  iliac  spine  where  it  enters  the 
tensor  of  the  fascia  lata,  and  communicates  with  the  external  cir- 
cumflex branch  (p.  628)  :  many  ofEsets  are  furnished  to  the  gluteus 
minimus,  and  some  pierce  that  muscle  to  supply  the  hip  joint. 

Vein.    The  companion  vein  with  the  artery  enters  the  pelvis,  and  Giateal 

ends  in  the  internal  iliac  vein.  ^®  ' 
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The  superior  gluteal  nerve  (fig.  199/)  is  a  branch  of  the  lumbo- 
sacral cord  (p.  541).  It  accompanies  the  gluteal  artery,  and  divides 
into  two  for  the  supply  of  the  two  smallest  gluteal  muscles : 
its  lowest  branch  terminates  anteriorly  in  the  tensor  vagin» 
femoris,  b. 

The  GLUTEUS  MINIMUS  (fig.  199,  c)  is  triangular  in  shape,  and 
arises  from  the  dorsum  of  the  hip  bone  between  the  superior  and 
inferior  curved  lines,  extending  backwards  as  far  as  to  a  level  with 
the  middle  of  the  hip  joint.  Its  tendon  is  inserted  into  an  impres- 
sion along  the  fore  part  of  the  great  trochanter,  where  it  is  united 
inferiorly  with  the  gluteus  medius  :  some  fibres  are  attached  to  the 
capsule  of  the  hip  joint. 

One  surface  is  in  contact  with  the  gluteus  medius,  and  the  g^luteal 
vessels  and  nerve  ;  the  other  with  the  hip  bone,  the  hip  joint,  and 
the  outer  head  of  the  rectus  femoris  muscle.  The  anterior  border 
lies  by  the  side  of  the  other  gluteus  ;  and  the  posterior  is  covered 
by  the  pjTiformis  muscle.  A  bursa  is  placed  between  the  tendon 
and  the  bone. 

Action.  It  acts  as  an  abductor,  and  rotator  out  of  the  femur  when 
tliis  bone  is  hanging ;  and  in  walking  it  and  the  medius  will  be 
employed  in  bringing  forwards  the  limb. 

Both  legs  being  fixed,  the  muscles  are  used  in  balancing  the  pel- 
vis. In  standing  on  one  leg  the  gluteus  pitches  the  pelvis  over  the 
supporting  limb  with  the  preceding  muscle. 

Dissection.  Cut  through  the  smallest  gluteal  muscle  near  the 
innominate  bone,  and  define  the  tendinous  portion  of  the  rectus 
femoris  underneath  it,  close  above  the  hip  joint.  Whilst  detcush- 
ing  the  gluteus  from  the  parts  underneath,  the  student  cannot  fail 
to  notice  the  connection  between  its  tendon  and  the  capsule  of  the 
joint. 

The  deep  vessels  to  the  articulation  may  be  observed  and  followed 
as  the  muscle  is  removed. 

The  outer  head  of  the  rectus  femoris  is  a  tendon  as  wide  as  the 
little  finger,  and  about  two  inches  long,  which  is  fixed  into  the  groove 
above  the  margin  of  the  acetabulum.  In  front  it  joins  the  other 
tendinous  piece  of  the  rectus,  which  is  attached  to  the  anterior  in- 
ferior iliac  spine  :  and  its  lower  border  is  connected  with  the  cap- 
sule of  the  hip  joint. 

The  Pyriformis  (fig.  198  b)  arises  in  the  pelvis  from  the  front 
of  the  sacrum  (p.  694),  and  leaves  that  cavity  through  the  great 
sacro-sciatic  notch.  Outside  the  pelvis  it  ends  in  a  rounded  tendon, 
which  is  inserted  into  the  upper  edge  of  the  great  trochanter,  between 
the  two  smaller  glutei. 

As  the  muscle  passes  through  the  large  sacro-sciatic  notch  it 
divides  that  space  into  two : — ^The  upper  giving  passage  to  the  gluteal 
vessels  and  nerve,  and  the  lower  transmitting  the  sciatic  and  pudic 
vessels  and  the  sacral  plexus.  Its  upper  border  is  contiguous  to 
the  gluteus  medius ;  and  its  lower,  to  the  gemellus  superior.  Like 
the  other  rotator  muscles  in  this  situation,  it  is  covered  by  the 
gluteus  maximus,  and  by  the  gluteus  medius  at  the  insertion ;  it 
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rests  on  the  gluteus  minimus,  which  separates  it  from  the  hip  joint. 
Its  tendon  is  united  by  fibrous  tissue  to  that  of  the  obturator  and 
gemelli. 

Action,  The  use  of  this  and  the  other  external  rotators  is  altered  Um  ^^j^ 
by  the  position  of  the  femur.    If  that  bone  hangs  the  pyrif ormis  ing  and 
rotates  it  out ;  but  if  the  hip  joint  is  bent  the  muscle  abducts  the  ""*®^ 
limb  from  its  fellow. 

Both  limbs  being  fixed  the  muscles  balance  the  pelvis,  and  help  ^^^{iJ^S* 
to  make  the  trunk  erect  after  stooping  to  the  ground.    In  standing 
on  one  leg,  besides  assisting  to  support  the  trunk,  the  pyriformis  ^^J  ^^^ 
turns  tlie  face  to  the  opposite  side. 

Dissection  (fig.  199).  The  pyriformis  may  be  cut  across  and  raised  JJJj^ 
towards  the  sacrum,  to  allow  the  dissector  to  follow  upwards  the  chief  ves- 
sciatic  and  pudic  vessels,  and  to  trace  the  accompanying  nerves  to  ^erl^, 
their  origin  in  the  lower  part  of  the  sacral  plexus. 

Some  small  nerves  to  the  obturator  intemus  ('),  the  gemellus  ^"*"*" 
superior  (J),  and  the  hip  joint,  are  to  be  sought  in  the  fat  at  the  branches, 
lower  border  of  the  plexus.     A  branch  to  the  inferior  gemellus  and 
the  quadratus  (*)  will  be  found  by  raising  the  trunk  of  the  great 
sciatic  nerve  ;  but  it  will  be  followed  to  its  termination  after  the 
muscles  it  supplies  have  been  seen. 

Sciatic  and  Pudic  Vessels.  The  vessels  on  the  back  of  the  ^^^^Sm* 
pelvis,  below  the  pyriformis  muscle,  are  branches  of  the  internal  the  iliac 
iliac  (p.  663). 

The  sciatic  artery  (fig.  198,  b)  supplies  the  buttock  below  the  ^**® 
gluteal.    After  escaping  from  the  pelvis  below  the  pyriformis,  it 
descends  with  the  small  sciatic  nerve  over  the  gemelli  and  obturator 
muscles,  as  far  as  the  lower  border  of  the  gluteus  maximus  :  here  coaw* 
the  artery  gives  off  many  branches  with  the  superficial  offsets  of  its  *°^  ending, 
companion  nerve  ;  and  much  reduced  in  size,  it  is  continued  with 
that  nerve  along  the  back  of  the  thigh.    In  this  course  it  furnishes  Branches, 
the  following  named  branches  : — 

a.  The  coccygeal  branchy  arising  close  to  the  pelvis,  perforates  ^JJ!^ 
the  great  sacro-sciatic  ligament    and   the   gluteus  maximus,  and 
ramifies  in  this  muscle,  and  on  the  back  of  the  sacrum  and  coccyx. 

b.  The  branch  to  the  great  sciatic  nerve  (comes  nervi  iscliiadici)  ^^J^^ 
is  very  slender,  and  entering  the  nerve  near  the  pelvis,  ramifies  in  nerve. 

it  along  the  thigh. 

c.  Muscular  branches   enter  the   gluteus   maximus,  the   upper  Mus^ar 
gemellus,  and  obturator  intemus  ;    and  by  means  of  a  branch  to 

the  quadratus,  wliich  passes  with  the  nerve  of   the  same  name  2^*°^}*^ 
beneath  the  gemelli  and  obturator  intemus,  it  gives  offsets  to  the  r»tus. 
hip  joint  and  the  inferior  gemellus. 

d.  Anastomotic  branch  (fig.  198,  «).    Varying  in  size  this  artery  is  Anastomotle 
directed  outwards  to  the  root  of   the  great  trochanter,  where  it 
anastomoses  with  the  gluteal  and  internal  circumflex. 

The  pudic  artery  (fig.  198,  d)  belongs  to  the  perinaeum  and  the  J^J« 
genital  organs ;  it  is  smaller  than  the  sciatic,  internal  to  which  it 
lies.    Only  the  small  part  of  the  vessel,  which  winds  over  the  ischial  "°"J^  ***® 
spine,  is  seen  on  the  back  of  the  pelvis,  for  it  enters  the  perinseal  spine. 
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Space  through  the  small  sacro-sciatic  notch,  and  is  there  distributed 
(p.  422). 

It  supplies  a  small  branch  over  the  back  of  the  sacntm,  whidi 
anastomoses  with  the  gluteal  and  sciatic  vessels  ;  and  a  twig  from 
it  accompanies  the  nerve  to  the  obturator  intemos  mascle. 

The  veins  with  tlie  sciatic  and  pudic  arteries  receive  contribntiDg 
twigs  corresponding  with  the  branches  of  those  arteries  at  the  back 
of  the  pelvis,  and  open  into  the  internal  iliac  vein. 

Sciatic  and  Pudic  Nerv£S.  The  nerves  appearing  at  the  back  of 
the  pelviS)  below  the  pyriformis,  are  branches  of  the  sacral  plezos 
to  the  lower  limb  (p.  566)  ;  they  are  furnished  mostly  to  parts 
beyond  the  gluteal  region,  but  a  few  are  distributed  to  the  moacles 
at  the  back  of  the  pelvis. 

The  small  sciatic  (fig.  198,  ')  is  a  cutaneous  nerve  of  the  back  of 
the  thigh,  for  it  supplies  only  one  muscle  of  the  buttock.  It  springs 
from  the  lower  end  of  the  sacral  plexus,  generally  by  two  pieces, 
and  takes  the  course  of  the  sciatic  artery  as  far  as  the  lower  bonier 
of  the  great  gluteus,  where  it  gives  many  cutaneous  branches  :  much 
diminished  in  size  at  that  spot,  the  nerve  is  continued  along  the 
back  of  the  thigh  beneath  the  fascia,  and  ends  below  the  knee  in 
the  integuments  of  the  back  of  the  leg  (p.  658).  The  branches 
distributed  to,  or  near  the  buttock,  are  muscular  and  cutaneous  : — 

Tlie  muscular  branches  (inferior  gluteal)  enter  the  under  sur&ce 
of  the  gluteus  maximus  near  the  lower  border. 

The  cutaneous  branches  are  directed  upwards  and  downwards  at 
the  border  of  the  gluteus  : — 

The  ascending  set  (fig.  197)  are  distributed  in  the  fat  over  the 
lower  third  of  the  muscle. 

The  descending  set  (fig.  197,  *)  supply  the  integuments  of  the 
upper  third  of  the  thigh  at  the  inner  and  posterior  aspects.  One  of 
these  branches  (^),  which  is  larger  than  the  others,  is  distrihuted  to 
tlie  genital  organs,  and  is  named  inferior  pudendal  (p.  426)  ;  as  it 
courses  to  the  perinseum,  it  turns  below  the  ischial  tuberosity,  and 
perforates  the  fascia  lata  at  the  inner  side  of  the  thigh  to  end  in 
the  scrotum. 

The  great  sciatic  (fig.  198,  *)  is  the  largest  nerve  in  the  body.  It 
is  the  source  of  all  the  muscular,  and  most  of  the  cutaneous  branches 
to  the  limb  beyond  the  knee,  as  well  as  of  the  muscular  branches 
at  the  back  of  the  thigh. 

At  its  origin  it  appears  to  be  a  prolongation  of  the  sacral  plexus. 
It  is  directed  through  the  buttock  to  the  back  of  the  thigh,  and  rests 
on  the  external  rotator  muscles  below  the  pyriformis.  Commonly 
it  does  not  supply  any  branch  to  the  buttock,  but  it  may  give 
origin  to  one  or  two  filaments  to  the  hip  joint.  Frequently  the 
nerve  is  divided  into  two  large  trunks  at  its  origin,  and  one  of 
them  pierces  the  fibres  of  the  pyriformis  muscle. 

The  pudic  nerve  (fig.  198,  *)  winds  over  the  small  sacro-sciatic 
ligament  by  the  side  of  its  companion  artery,  and  is  distributed 
with  this  vessel  to  the  perinaeum  and  the  genital  organs  (p.  422). 
No  branch  is  supplied  to  the  buttock. 
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Muscular  branches  of  the  sctcral  plexus  are  furnished  to  the  gluteus  Moscokr 
maximus,  and  to  the  external  rotators  except  the  obturator  extemus.  ^»^cJ»»« 

Branches  of  gluteus.  One  or  more  branches  of  the  plexus  enter 
the  upper  fibres  of  the  gluteus  maximus  (fig.  198). 

Two  branches  for  the  pyriformis  enter  the  under  surface,  and  are  Branches  of 
learnt  with  the  sacral  plexus  in  the  pelvis  (p.  667).  pyriformis. 

The  nerve  to  the  obturator  intemus  (fig.  199, ')  arises  from  the  Nerve  of 
upper  part  of  the  plexus,  and  is  directed  to  its  muscle  through  the  ^  ""***'^» 
small  sacro-sciatic  notch  with  the  pudic  nerve  :  its  termination  is 
seen  in  the  dissection  of  the  pelvis  (p.  567). 

The  nerve  to  the  superior  gemellus  (fig.  199,  ')  is  a  very  small  of  superior 
twig,  and  arises  separately  from  the  following  ;  it  enters  the  inner  ^^   ^*** 
end  of  the  muscle  on  the  superficial  surface. 

The  nerve  to  the  inferior  gemellus  and  the  quadrattis  (fig.  199,  •)  Nerve  to 
is  a  slender  branch,  which  passes  with  a  companion  artery  beneath  S^d  qtutd- 
the  gemelli  and  the  obturator  intemus,  to  end  in  the  two  muscles  '*^^' 
from  which  it  receives  its  designation.     This  nerve  will  be  seen 
more  fully  in  a  subsequent  dissection,  when  articular  filaments  and  hip 
from  it  to  the  hip  joint  may  be  recognised.  ■'^ 

Dissection,  To  see  the   remaining  small  rotator  muscles,  hook  Clean  rota- 
aside  the  great  sciatic  nerve,  and  take  away  the  branches  of  the  ^^^     *** 
sciatic  artery  if  it  is  necessary.    In  cleaning  these  muscles  the  limb 
should  be  rotated  inwards.    The  gemelli  are  to  be  separated  from 
the  tendon  of  the  obturator  intemus. 

The  SUPERIOB  GEMELLUS  (fig.  198,  ^  is  the  highest  of  the  two  snperior 
muscular  slips  along  the  sides  of  the  tendon  of  the  obturator  8«**«llo*- 
muscle.    Internally  it  is  attached  to  the  outer  and  lower  part  of 
the  ischial  spine,  and  extemally  it  b  inserted  with  the  obturator 
into  the  great  trochanter.    Oftentimes  the  muscle  is  absent. 

The  INFEBIOR  GEMELLUS  (fig.  198,  ')  is  larger  than  its  fellow.  ^^^ 
Its  origin  is  connected  with  the  upper  part  of  the  ischial  tuberosity, 
along  the  lower  edge  or  lip  of  the  groove  for  the  obturator  intemus 
muscle  ;  and  its  insertion  is  the  same  as  that  of  the  obturator  tendon.  !j^^^^ 
This  muscle  is  placed  between  the  obturator  intemus  and  quad-  nitor. 
ratus,  but  near  the  femur  the  tendon  of  the  obturator  extemus  comes 
into  contact  with  its  lower  border. 

Action.  These  small  fleshy  slips  seem  to  be  but  accessory  pieces  ^?g*?^P 
of  origin  to  the  internal  obturator,  with  which  they  combine  in 
use. 

The  OBTURATOR  INTERNUS  (fig  198,  ^)  srises  from  the  innominate  Ohtoator 
bone  inside  the  pelvis  (p.  594),  and  passes  to  the  exterior  through         ^ 
the  small  sacro-sciatic  notch.    The  tendon  of  the  muscle  is  directed 
outwards  over  the  hip  joint,  and  is  wiMr^with  the  gemelli  into  the  ontslda 
top  of  the  great  trochanter,  in  front  of  the  pyriformis,  as  well  as  ^^"^ 
into  the  contiguous  portion  of  the  neck  of  the  femur. 

Outside  the  pelvis  the  obturator  is  mostly  tendinous,  and  is  em-  ilea  over  hip 
braced  by  the  gemelli  muscles  in  the  following  way :  near  the  ^^^ 
pelvis  the  gemelli  meet  beneath,  but  near  the  trochanter  they  cover 
the  tendon.    Beneath  the  obturator  is  a  synovial  sac.    Grossing  the 
muscle  are  the  large  and  small  sciatic  nerves  and  the  sciatic  vessels ; 
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and  covering  the  whole  is  the  gluteus  mazimus.  On  cnttiii^  through 
the  tendon  and  raising  the  inner  end,  it  will  be  found  divided  into 
three  or  four  pieces  as  it  turns  over  the  margin  of  the  pelvis  (fig. 
199,  ^)  ;  at  this  spot  the  pelvis  is  marked  by  ridges  of  fibroocaitilage, 
which  correspond  with  the  intervals  between  the  tendons,  and  the 
surfaces  are  lubricated  by  a  synovial  membrane. 

Action.  Acting  from  the  hinder  border  of  the  pelvis  round  which 
it  turns,  it  rotates  out  or  abducts  the  femur  according  as  this  bone 
may  be  hanging  or  raised.  It  will  erect  the  pelvis  after  stoopiog, 
and  ¥rill  balance  the  same  in  standing  ;  and  it  will  rotate  to  the 
opposite  side  the  trunk  supported  on  one  limb. 

The  QUADRATUS  FEM0RI8  (fig.  198,  ^)  has  the  form  expressed  by 
its  name,  and  is  situate  between  the  inferior  gemellus  and  the  ad- 
ductor magnus.  Internally  it  arises  from  the  outer  border  of  the 
tuber  iscliii  for  t>^'o  inches,  along  the  origin  of  the  semi-membra- 
nosus  and  adductor  magnus  ;  externally  it  is  inserted  into  a  tubercle 
in  the  posterior  intertrochanteric  ridge,  and  slightly  into  the  neck 
of  the  femur  ;  and  into  a  line  on  the  upper  end  of  that  bone  for 
about  two  inches,  above  the  attachment  of  the  great  adductor. 

By  one  surface  it  is  in  contact  with  the  sciatic  vessels  and  nerves, 
and  the  gluteus.  By  the  other  it  rests  on  the  obturator  extemus, 
the  internal  circumflex  vessels,  and  its  small  nerve  and  vessels. 
Between  its  lower  border  and  the  adductor  magnus  one  of  the 
terminal  branches  of  the  internal  circumflex  artery  issues.  Between 
it  and  the  small  trochanter  is  a  bursa,  wliich  is  common  also  to  the 
upper  part  of  the  adductor  magnus. 

Action.  Though  the  muscle  has  but  slight  power,  it  will  be  asso- 
ciated with  the  other  muscles  on  the  back  of  the  pelvis  in  rotation 
out  of  the  pendent  femur,  and  in  abduction  of  the  femur  when  the 
hip  joint  is  bent. 

And  its  femoral  attachment  being  fixed,  it  will  help  in  supporting 
the  pelvis  ;  or  it  will  turn  the  face  to  the  opposite  side,  the  body 
being  supported  on  one  hmb. 

Dissection  (fig.  199).  The  quadratus  and  the  gemelli  muscles  may 
be  now  cut  across,  in  order  that  their  small  nerve  and  artery,  the 
ending  of  the  internal  circumflex  artery,  and  the  obturator  extemus 
may  be  dissected  out. 

The  internal  circumflex  branch  (fig.  199,/)  of  the  profunda  arteiy 
(p.  634)  divides  finally  into  two  pieces.  One  (g)  ascends  beneath 
the  quadratus  (in  this  position  of  the  body)  to  the  pit  of  tlie  tro- 
chanter, where  it  anastomoses  with  the  gluteal  and  sciatic  arteries, 
and  supplies  the  bone.  The  other  (h)  passes  between  the  quadratus 
and  adductor  magnus  to  the  hamstring  muscles,  and  communicates 
with  a  branch  of  the  profimda  artery. 

The  OBTURATOR  EXTERNUS  (fig.  199,  ^)  has  been  dissected  at  its 
origin  in  the  front  of  the  thigh  (p.  636).  The  part  of  the  muscle 
now  laid  bare,  winds  below  the  hip  joint,  and  ascends  to  be  inserted 
into  the  pit  at  the  root  of  the  great  trochanter. 

On  the  back  of  the  pelvis  the  obturator  extemus  is  covered  by 
the  quadratus,  except  near  the  femur  where  the  upper  border  is  in 


QDADKATCS  AXD   OBTUEATOE  EXTEBNU3. 

contact  with  the  inferior  gemellus.  Ab  it  tnma  back  to  its  insertjon 
it  Eiipporta  the  liip  joint. 

Action.  Like  the  other  mnsclea  of  the  same  group  it  rotates  out  ohih 


the  hanging  limb  ;  hut  it  differa  from  them  in  having  the  same  ^•^^ 
action  even  when  tlie  hip  joint  is  hent.  limb. 

With  the  limb  fiscd,  Theile  supposes  it  to  help  in  bending  the  umbim. 

"^  uiQvcbla. 

*  Third  view  of  the  diuection  of  the  buttock  (lUuitratioiu  of  Digwctians). 
Mu*da:  A.  OIdIciu  maximus,  cut.  B.  TccEor  fascin  \tXx.  C.  Gluteus 
minimus.  V.  QlateuB  medins,  cut.  t.  Fjrjfonaii.  a.  Hctnellna  Buiierior. 
u.  Obturator  internns,  cut.  L  GemelloB  inferior.  K.  Quwiratus  femoria, 
cut  L.  Obturator  eitenini.  n.  Addoctor  nu^nuE.  o.  HamatringB.  p. 
Oreat  Bacro-sciatic  ligaments  Arlrriei  ;  a,  QluteaL  b.  Its  upper,  and  f,  ita 
lower  piece,  rf.  Sciatic  r.  Fudic  /.  iDternal  circumflex  ;  ff,  ite  BBcend- 
ing,  and  h,  its  tranavenw  oflael  i.  First  perforating,  k.  Bitemal  circom- 
flci.  Ntrxa:  1.  Superior  glnleal.  2.  Sactal.  3.  Small  sciatic,  cut.  i. 
Fudic.  5.  Nerre  to  obturator  intemot.  S.  Nerve  lo  qnadiatui  and  inferior 
gemellus.     7.  Nerve  to  upper  gtmellns.     8.  Idj;ge  sciatic  nerre. 
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hip  joint  in  stooping,  instead  of  extending  it  and  raising  the  trunk 
hke  the  other  external  rotator  muscles. 

The  SACRo-sciATic  LIGAMENTS  pass  from  the  innominate  bone  to 
the  sacrum  and  the  coccyx  ;  they  are  two  in  number,  and  are  named 
large  and  small. 

The  large  or  ^jo^fmor  ligament  (fig.  199,  ^)  is  attached  internally 
to  the  posterior  end  of  the  hip  bone,  and  to  the  side  of  the  sacrum 
and  coccyx  ;  and  externally  it  is  inserted  into  an  impression  on 
the  inner  and  anterior  part  of  the  ischial  tuberosity,  sending  up- 
wards a  prolongation  along  the  pubic  arch.  It  is  wide  next  the 
sacrum,  but  is  contracted  towards  the  middle,  and  is  expanded 
again  at  the  tuberosity.  On  the  cutaneous  surface  are  the  branches 
of  the  sacral  nerves  ;  and  the  gluteus  maximus  conceals  and  takes 
origin  from  it.  Branches  of  the  gluteal  and  sciatic  arteries  per- 
forate it. 

The  small  ligament  will  be  seen  on  dividing  the  other  near  the 
hip  bone.  At  the  sacrum  and  coccyx  it  is  united  with  the  large 
band,  but  at  the  opposite  end  it  is  inserted  into  the  ischial  spine. 
It  is  less  strong  than  the  superficial  ligament,  by  wliich  it  is  con- 
cealed ;  and  it  rests  on  the  coccygeus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro- 
sciatic  notch  of  the  dried  pelvis  into  two  apertures  or  foramina. 
Between  their  insertion  into  the  spine  and  tuberosity  of  the  inno- 
minate bone,  is  the  small  sacro-sciatic  foramen,  which  contains  the 
internal  obturator  muscle  with  its  nerve  and  vessels,  and  the  pudic 
vessels  and  nerve.  And  above  the  smaller  ligament  is  the  large 
sacro-sciatic  foramen,  which  gives  passage  to  the  pyriformis 
muscle,  with  the  gluteal  vessels  and  the  superior  gluteal  nerve 
above  it,  and  tlie  sciatic  and  pudic  vessels  and  the  sacral  plexus 
below  it. 


Section  III. 


THE  BACK  OF  THE  THIGH. 

Directions.  Directions,  The  ham  or  the  popliteal  space  may  be  taken  after 
the  buttock,  in  orfler  that  it  may  be  seen  in  a  less  disturbed  state 
than  if  it  was  dissected  after  the  examination  of  tlie  muscles  at  the 
back  of  the  thigh.  When  this  space  has  been  learnt  the  student 
will  return  to  the  dissection  of  the  thigh. 

Position,  The  Umb  is  to  remain  in  the  same  position  as  in  the 
dissection  of  the  buttock. 

Dissection  (fig.  200).  To  remove  the  skin  from  the  popliteal 
region  let  an  incision  be  made  behind  the  knee  for  the  distance  of 
six  inches  above,  and  four  inches  below  the  joint.  At  each  ex- 
tremity of  the  longitudinal  cut  make  a  transverse  incision,  and 
raise  the  skin  in  two  flaps,  the  one  being  turned  outwards  and  the 
other  inwards. 

Seek  the  In  the  fat  are  some  small  cutaneous  nerves  and  vessels,  viz.,  one 
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or  two  twigs  in  the  middle  line  of  the  limb  from  the  small  sciatic  cutaneous 
nerve   and    artery  beneath  the  fascia ;    and    some  offoets  of  the  °^'*- 
internal  cutaneous  nerve  towards  the  inner  side.     After  the  sub- 
cutaneous fat  is  removed,  the  special  fascia  of  the  limb  will  be 
brought  into  view. 

Fascia  lata.  Where  this  fascia  covers  the  popliteal  space  it  is  Fascia  of 
strengthened  by  transverse  fibres,  particularly  on  the  outer  side ;  o4r  the 
and   it    is  connected    laterally  with    the    tendons   bounding  that  i^^^^* 
interval.      The   short  saphenous   vein    perforates    it    sometimes 
opposite  the  knee,  but  usually  at  a  spot  lower  down. 

Dissection  (fig.   200).   The  fascia   over  the   ham  is   now  to  be  Remove 
removed  without  injuring  the  small  sciatic  nerve  and  artery,  and         ' 
the  short  saphenous  vein,  which  are  close  beneath  it    A  large  f°^^^^^ 
quantity  of  fat  may  be  next  taken  out  of  the  space,  but  without  ham. 
injury  to  the  several  small  vessels  and  nerves  in  it 

In  cleaning  the  space  the  student  will  come  upon  the  large  Seek  the 
internal  popliteal  nerve  in  the  middle  line  ;  and  nearer  the  outer  thrspace. 
side,  on  the  external  popliteal.  Both  nerves  give  branches  ;  and 
the  numerous  ofEsets  of  the  inner  will  be  recognized  more  certainly 
by  tracing  them  from  above  down  along  the  trunk  of  the  ner\'^e, 
than  by  proceeding  in  the  opposite  direction  :  in  fat  bodies  the  two 
small  nerves  from  the  inner  popliteal  trunk  to  the  knee  joint  are 
difficult  to  find.  Under  cover  of  the  outer  boundary,  and  deep  in 
the  space,  is  an  articular  nerve  from  the  external  popliteal,  which 
sometimes  arises  from  the  great  sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  the  vein  being  Clean  the 
more  superficial  than  the  artery.    The  student  is  to  seek  an  articular  ' 

branch  (superior),  on  each  side,  close  above  the  condyle  of  the  femur ; 
and  to  clean  numerous  other  branches  of  the  vessels  to  the  muscles 
around,  especially  to  those  of  the  leg.    On  the  upper  part  of  the  SJtor*nCTve 
artery,  the  branch  of  nerve  from  the  obtturator  to  the  knee  joint  is  and  glands, 
to  be  found  :  and  on  the  sides  of  the  artery  are  three  or  four  lym- 
phatic glands  in  the  fat 

After  the  ham  has  been  cleaned,  the  sartorius  and  the  gracilis  are 
to  be  replaced  in  their  natural  position  on  the  inner  side. 

The  POPLITEAL  SPACE,  or  the  ham  (fig.  200),  is  the  hollow  behind  The  ham ; 
the  knee  :  it  allows  of  the  free  flexion  of  the  joint,  and  contains  the 
large  vessels  of  the  limb.  When  dissected,  this  interval  has  the  form  J^J^xtent. 
of  a  lozenge,  and  extends  upwards  along  one  third  of  the  femur,  and 
downwards  along  one  sixth  of  the  tibia ;  but  in  the  natural  condi- 
tion the  muscles  on  the  sides  are  approximated  by  the  fascia  of  the 
limb,  and  the  space  is  Umited,  apparently,  almost  to  the  region  of 
the  joint 

This  hollow  is  situate  between  the  muscles  on  the  back  of  the  Boondaries; 
limb  ;    and  the    lateral   boundaries   are  therefore  formed   by  the 
muscles  of  the  thigh  (hamstrings),  and  leg.     Thus,  on  the  outer  outer 
side,  is  the  biceps  muscle  (^)  as  far  as  the  joint ;  and  the  plantaris 
and  the  external  head  of  liie  gastrocnemius  (^)  beyond  that  spot. 
On  the  inner  side,  as  low  as  the  articulation,  are  tiie  semimembra-  and  imier. 
nosus  (*)  and  semitendinosus  (')  muscles  with  the  gracilis  and 
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anrtoriiiB  In^twoen  tlicm  and  the  femur ;  and  beyond  the  joint  it 
LLmftibovB  *''®  iniior  head  of  the  gaHtrocnemius  {').  The  upper  paint  of  the 
■ml  below,     hwn  IB  limited  by  the  appoaition  of  the  inner  and  outer  bamstiingi ; 

and  at  the  lower  point  the  heads  of  the  gastrocnemius  touch  each 

Hnnerflciti        Stretched  acroaB  the  cavity  are  the'  fascia  lata  and  the  tegnmeut*. 
toun^tB.   Forming  the  deep  houndary,  or  the  floor,  are  the  following  thinga, — 
the  posterior  surface  of    the  femur 
Fir  200*  included   hetwcen   the   Imea   to  ttw 

condjlea,  tht  posterior  bgaraent  of 
the  knee  joint  and  port  of  the  pop- 
htcua  muscle  vith  the  upper  end  of 
the  tiUa 

The  popliteal  space  is  widest 
opposite  the  femoral  coadylo^ 
IV  here  the  muscles  are  most  dravn 
to  the  Bides ,  and  is  deepest  above 
the  articular  end  of  tho  femur 
Aljo\e  and  below  it  communicatee 
beneath  the  nitisclca  with  the  back 
of  the  thigh  and  Ug. 

In  the  hollow  are  contained  the 
jiophteal  vessels  with  their  brimches, 
and  tlie  ending  of  tlie  external  sa- 
phenous vein  ;  the  popliteal  trunks 
of  the  great  sciatic  nerve,  and  some 
of  their  branches ;  togetiior  with 
Ijinphatic  glands,  and  a  large  <xuaii- 
tit)  of  fat.  The  small  sciatic  nerve 
and  its  vessels  are  placed  superfi- 
cially in  the  ham  ;  and  a  branch  of 
the  obturator  nerve  lies  on  the  arteiy 
m  the  bottom  of  the  space. 

The  roPLiTE.*L  artehy  (fig.  200, ') 

IS  the  continuation  of  the  femoral, 

and  reaches  from  the  opening  in  the 

adductor  magnus  to  the  lower  border 

of  the  popliteus  muscle,  where  it 

terminates   by  bifurcating  into  the   anterior  and    posterior  tibial 

vessels.    A  portion  of  the  artery  lies  in  the  ham,  and  is  not  crossed 

by  muscle  ;  but  the  rest  is  beneath  the  gBStroeneinius,  and  beyond 

the  limits  of  the  popliteol  space  as  above  defined.     The  description 

of  the  nrterj-  may  be  divided  therefore  into  two  parts,  corresponding 

witli  this  difference  in  the  connections. 

I       In  the  ham  the  vessel  is  inclined  obliquely  from  the  inner  side  of 

*  View  of  the  popliteal  epace  ((juain's  Arteries).  1.  Poiilltcal  leaels.  2. 
Inlemal  popliteal  perre.  3.  Biteraat  popliteal  nerve,  i.  Semimembniiosiu 
inuBcle.  b.  SeRtitoadiaosuB  muscle.  6.  Biceps  muscle.  7,  S,  Inner  anJ 
outer  bead)  of  the  gastrDcnemiiu  muicls.  Tbe  aujicrdcial  vein  on  the  gastroG* 
ucmiua  is  the  short  lapbeaoas,  vhich  eutera  the  popliteal. 
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the  limb  to  the  interval  between  the  condyles  of  the  femur ;  and  is  course  and 
then  directed  along  the  middle  of  the  space  over  the  knee  joint.  As 
far  as  the  inner  condyle  the  artery  is  overlaid  by  the  belly  of  the 
semimembranosus  muscle  ;  but  thence  onwards  it  is  situate  between 
the  heads  of  the  gastrocnemius,  and  is  covered  only  by  the  fascia 
lata  and  the  integuments.  Beneath  it  is  the  femur  with  the  posterior 
ligament  of  the  knee  joint. 

In  contact  with  the  vessel,  and  somewhat  on  the  outer  side  at  P<>8ition  of 
first,  lies  the  popliteal  vein,  so  that,  on  looking  into  the  space,  the 
arterial  trunk  is  almost  covered  ;  but  in  the  interval  between  the 
heads  of  the  gastrocnemius,  the  vein  and  its  branches  conceal 
altogether  the  artery.  Below  the  knee  the  short  saphenous  vein 
(fig.  201,  i),  and  the  muscular  branches  of  the  artery,  are  laid  over 
the  popliteal  trunk. 

More  superficial  than  the  large  vessels,  and  slightly  external  to  andofth© 
them  in  position,  is  placed  the  internal  popliteal  nerve,  which  with  °®^®** 
its  branches  lies  over  the  artery^  like  the  vein,  between  the  heads  of 
the  gastrocnemius.    In  the  bottom  of  the  hollow  the  small  obturator 
nerve  runs  on  the  artery  to  the  joint. 

Dissection,  To  see  the  deep  part  of  the  artery  the  inner  head  of  Cut  the 
the  gastrocnemius  should  be  cut  through  and  raised..   On  removing  gStrwne-* 
the  areolar  tissue  the  vessels  and  nerves  will  appear.     The  lower  °^^*** 
articular  branches  of  the  vessels  and  nerve  are  now  brought  into 
view ; — the  inner  artery  is  below  the  head  of  the  tibia,  and  the 
outer,  higher  up,  between  the  tibia  and  fibula,  each  with  a  vein ; 
and  the  first  has  a  companion  nerve. 

Beyond  the  ham.  Whilst  the  artery  is  beneath  the  g(utrocnemiuB  ^^^11^ 
(fig.  206)  it  sinks  deeply  into  the  limb  ;  here  it  is  crossed  by  a  small 
muscle — the  plantaris  c,  and  the  ending  is  concealed  by  the  soleus  B. 
It  rests  on  the  popliteus  muscle. 

Both  the  companion  vein  and  the  internal  popliteal  nerve  change  Position  of 
their  position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  nem'^ 
on  its  inner  side  at  the  lower  border  of  ^q  popliteus. 

Sometimes  the  artery  is  divided  as  high  as  the  back  of  the  knee 
joint ;  and  then  the  anterior  tibial  artery  may  lie  beneath  the  pop- 
liteus muscle. 

Branches  (fig.  201)  are  furnished  by  the  artery  to  the  surround-  Branches, 
ing  muscles   and  to  the   articulation  ; — those  that   belong  to  the 
joint  are  five  in  number,  and  are  called  articular,  viz.,  two  superior, 
inner  and  outer ;  two  inferior,  also  inner  and  outer  ;  and  a  central 
or  azygos  branch. 

a.  The  muscular  branches  are  upper  and  lower.    The  upper  set,  MoBcolar 
three  or  four  in  number,  arise  above  the  knee,  and  end  in  tiie  semi-   ™°*^  ^ 
membranosus  and  biceps  muscles,  communicating  with  the  perfora- 
ting and  muscular  branches  of  the  profunda.    The  lower  set  (sural) 
are  furnished  to  the  muscles  of  the  calf,  viz.,  gastrocnemius  soleus, 
and  plantaris. 

6.  A  superficial  or  cutaneous  branch  arises  near  the  knee  joint,  JSoiul**" 
and  accompanies  the  external  saphenous  nerve  over  the  muscles  of 
the  leg  to  end  in  the  teguments  (fig.  201). 
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c.  The  superior  articular  arteries  arise  from  the  popliteal  tnmk, 
one  from  the  inner  and  one  from  the  outer  side,  above  the  condyles 
of  the  femur  ;  they  are  directed  almost  transversely  beneath  the 
hamstring  muscles,  and  turn  round  the  bone  to  the  front  of  the 
joint. 

The  external  one  (Jc)  perforates  the  intermuscular  septom,  and 
divides  in  the  substance  of  the  vastus  intemus.  Some  of  the 
l)ranches  end  in  that  muscle,  and  anastomose  with  the  external 
circumflex  (of  the  profunda)  :  others  descend  to  the  joint ;  and 
one  offset  forms  an  arch  across  the  fore  part  of  the  bone  Mrith  the 
anastomotic  arterj'. 

The  internal  artery  (/),  oftentimes  very  small,  winds  beneath  the 
tendon  of  the  adductor  magnus,  and  terminates  in  the  vastos  in- 
ternus  ;  it  supplies  this  and  the  knee  joint,  and  communicates  with 
the  anastomotic  arterv. 

d.  The  inferior  articular  branches  (fig.  206)  lie  beneath  the  gastroc- 
nemius, but  are  not  on  the  same  level  on  opposite  sides  of  the  limb ; 
for  the  inner  one  descends  below  the  head  of  the  tibia,  whilst  the 
outer  one  is  placed  above  the  fibula.  Each  lies  beneath  the  lateral 
ligament  of  its  own  side. 

The  external  branch  (c)  supplies  the  outer  side  of  the  knee  joints 
anastomosing  with  the  other  vessels  on  the  articulation,  and  with 
the  recurrent  branch  of  the  anterior  tibial  artery  :  it  sends  an  offaet 
beneath  the  ligament  of  the  patella  to  join  a  twig  from  the  lower 
internal  branch. 

The  internal  artery  (b)  ascends  at  the  anterior  border  of  the  in- 
ternal lateral  ligament,  and  after  taking  its  share  in  the  free  anas- 
tomoses over  the  joint,  ends  in  offsets  for  the  articulation  and  the 
head  of  the  tibia. 

e.  The  azygos  branch  enters  the  back  of  the  joint  through  the 
posterior  ligament,  and  is  distributed  to  the  ligamentous  structures 
the  fat,  and  the  synovial  membrane  of  the  interior. 

The  POPLITEAL  VEIN  (fig.  201,  h)  originates  in  the  union  of  the 
venae  comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  connections  as  the  artery  it  accompanies.  At 
the  lower  border  of  the  popliteus  muscle  the  vein  is  internal  to  the 
arterial  tnmk  ;  between  the  heads  of  the  gastrocnemius  it  is  super- 
ficial to  tliat  vessel ;  and  thence  to  the  opening  in  the  adductor 
magnus  it  lies  to  the  outer  side,  and  close  to  the  artery.  It  is 
joined  by  branches  corresponding  with  those  of  the  artery,  as  well 
as  by  the  short  saphenous  vein  (fig.  201). 

The  POPLITEAL  NERVES  (fig.  200)  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh  (p.  658)  ;  they 
are  named  internal  and  external  from  their  relative  position.  In 
the  popliteal  space  each  furnishes  cutaneous  and  articular  ofGsets, 
but  only  the  inner  one  supplies  branches  to  muscles. 

The  INTERNAL  POPLITEAL  NERVE  (")  is  larger  than  the  external, 
and  occupies  the  middle  of  the  ham  :  its  connections  are  similar  to 
those  of  the  artery,  that  is  to  say,  it  is  partly  superficial,  and  partly 
covered  by  the  gastrocnemius.    Like  the  vessel  it  extends  through 
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• 
the  back  of  the  leg,  and  retains  the  name  popliteal  only  to  the 
lower  border  of  the  popUteus  muscle.    Its  position  to  the  vessels 
has  been  already  noticed.    The  branches  arising  from  it  here  are  Branches 
the  following : —  "® 

a.  Two  small  articular  twigs  (fig.  201,  •)  are  furnished  to  the  two 
knee   joint  with  the  vessels.    One  which  accompanies  the  lower  ^^^'"^  • 
internal  articular  artery  to  the  front  of  the  articulation,  is  the 
largest ;  and  another  takes  the  same  course  as  the  azygos  artery, 
and  enters  the  back  of  the  joint  with  it. 

6.  Muscular  branches  arise  from  the  nerve  between  the  heads  of  muBcnlar ; 
the  gastrocnemius.  One  supplies  both  heads  of  the  gastrocnemius 
and  the  plantaris.  Another  descends  beneath  the  gastrocnemius, 
and  enters  the  cutaneous  surface  of  the  soleus.  And  a  third  pene- 
trates the  popliteus  at  the  under  aspect,  after  turning  round  the 
lower  border. 

c.  The  external  saphenous  nerve  (fig.  205,  *,  ram.  communicans  external 
tibialis)  is  the  largest  branch,  and  is  a  cutaneous  offset  to  the  leg  S^°®^ 
and  foot.    It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath 
the  fascia,  as  far  as  the  middle  of  the  leg,  where  it  becomes  cuta- 
neous, and  will  be  afterwards  seen  (p.  668). 

The    EXTERNAL  POPLITEAL    NERVE  (fig.  200,',  peroneal)  lies  along  External 

the  outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  £J^JJ**^ 
level  it  leaves  the  space  and  follows  the  edge  of  the  biceps  muscle 
for  two  inches,  till  it  is  below  the  head  of  the  fibula.  There  it 
enters  the  fibres  of  the  peroneus  longus,  and  divides  beneath  that 
muscle  into  three, — musculo-cutaneous,  anterior  tibial,  and  recur- 
rent articular.  Its  branches  whilst  in  the  popliteal  space  are  cuta-  Branches : 
neous  and  articular. 

a.  The  articular  nerve,  arising  high  in  the  space,  runs  with  the  articnlar, 
upper  external  artery  to  the  outer  side  of  the  Imee,  where  it  sends 
a  twig  along  the  lower  articular  artery  :  both  enter  the  joint. 

h.  TYiQ  peroneal  communicating  branch  (fig.  205,  ^,  ram.  communi-  communi- 
cans fibularis)  joins  the  external  saphenous  branch  of  the  internal  JJi^^ 
popliteal  about  the  middle  of  the  leg.    It  soon  becomes  cutaneous, 
and  ofEsets  are  given  by  it  to  the  back  of  the  leg. 

c.  One  or  two  cutaneous  nerves  are  furnished  by  the  external  cntaneous 
popliteal  to  the  integument  on  the  outer  side  of  the  leg  in  the  upper 
half. 

The  articular  branch  of  the  obturator  nerve  (fig.  201,  ^  perforates  Articnlar 
the  adductor  magnus  (p.  633),  and  is  conducted  by  the  popliteal  "S^^**** 
artery  to  the  back  of  the  knee.    After  supplying  filaments  to  the 
vessels,  the  nerve  enters  the   articulation  tiu'ough  the   posterior 
ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate  around  Lymphatic 
the  large  arterial  trunk.    Two  or  three  are  ranged   on  the  sides  ;  fIJSad  the 
whilst  one  is  superficial  to,  and  another  beneath  the  vessel :  they  "teiy. 
are  joined  by  the  deep  lymphatic  vessels,  and  by  the  superficial  set 
with  the  saphenous  vein. 
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Dissection  (fig.  201).  Now  the  popliteal  space  has  been  examined, 
the  student  may  proceed  with  the  dissection  of  the  back  of  the 
thigh.  The  piece  of  skin  between  the  buttock  and  the  popliteal 
space  should  be  divided,  and  reflected  to  the  sides.  In  the  fat  on 
the  sides  of  the  limb  fine  offsets  of  the  internal  and  external  cuta- 
neous nerves  of  the  front  of  the  thigh  may  be  found  ;  and  along  v* 
the  middle  line  some  filaments  from  the  small  sciatic  nerve  pieitSft.^ 
the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of   the  smaD 
sciatic  nerve  and  its  artery.     Lastly,  clean  the  hamstring  muscles  * 
trace  the  perforating  and  anastomotic  arteries  to  the  front  of  the 
thigh ;  and  clean  the  branches  of  the  great  sciatic  nerve  and  pro-  j 
fimda  artery  to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors  of 
the  knee  joint.  They  extend  from  the  pelvis  to  the  bones  of  the 
leg,  and  are  named  hamstrings  from  their  cord-like  appearance  on 
the  sides  of  the  ham  :  they  are  three  in  number,  viz.,  biceps  semi- 
tendinosus,  and  semimembranosus.  The  first  of  these  lies  on  the 
outer,  and  the  others  on  the  inner  side  of  the  popliteal  space. 

The  BICEPS  (fig.  201,  d)  has  two  heads  of  origin,  long  and  short, 
which  are  attached  to  the  pelvis  and  the  femur.    The  long  head 
arises  from  an  impression  on  the  back  of  the  ischial  tuberosity  in 
common  with  the  semitendinosus  muscle.    The  short  head  is  fixed 
to  the  femur  below  the  gluteus  maximus,  viz.,  to  all  the  linea  aspera, 
to  nearly  the  whole  of  the  line  leading  inferiorly  to  the  outer  con- 
dyle, and  to  the  external  intermuscular  septum.     The  fibres  end 
inferiorly  in  a  tendon,  which  is  inserted  into  two  prominences  on 
the  head  of  the  fibula  by  slips  which  embrace  the  external  lateral 
ligament ;  and  a  slight  piece  is  prolonged  to  the  head  of  the  tibia. 
The  muscle  is  superficial,  except  at  the  origin,  where  it  is  covered 
by  the  gluteus  ;  it  rests  on  the  upper  end  of  the  semimembranosos 
and  on  the  great  sciatic  nerve  and  the  adductor  magnus  muscle.    On 
the  inner  side  is  the  semitendinosus  as  far  as  the  ham.     Its  tendon 
gives  offsets  to  the  deep  fascia  of  the  limb. 

Action.  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed,  and 
afterwards  rotate  out  the  tibia  ;  and  the  long  head,  which  passes 
upwards  beyond  the  femur,  will  extend  the  bent  liip  joint  when  the 
knee  is  straight. 

The  leg  being  supported  on  tlie  ground,  the  long  head  will  assist 
in  balancing  and  erecting  the  pelvis  ;  and  the  short  head  will  draw- 
down the  femur  so  as  to  bend  the  knee  in  stooping. 

The  SEMITENDINOSUS  (fig.  201,  ^)  is  a  slender  muscle  and  receives 
its  name  from  its  appearance.  It  arises  from  the  tuberosity  of  the 
hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy  fibres 
from  the  tendon  of  that  muscle.  Inferiorly  it  is  inserted  into  the 
inner  surface  of  the  tibia,  close  below  the  gracilis,  and  for  a  similar 
extent. 
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This  muscle,  like  the  biceps,  ia  portly  covered  bj  the  glutens  sniroaafi- 
maximuB.    About  its  middle  a  tendinous  intersection  may  be  ob-  ISEE^ti^ 
aerred.    It  rests  on  the  Bemimembranosus,  and  on  the  internal  late-  It 
ral  ligament  of  the  knee-joint.    The  outer  bolder  is  in  contact  with 

Rg.  20I.» 


*  Direction  of  the  back  of  tha  thigh  (lUuitntioni  of  DLnectiolu).  Uvtdtt; 
i,  Qln(«UB  maximgB,  cut  below,  and  pmilj  rained.  B.  Qnadratui  fsmoria. 
c.  Addnclor  rrui^iu.  b.  Bic^pe.  i.  SemiieDdinosaa.  T.  BemitDembranomiB, 
O.  Onter,  and  h,  iDiter  head  of  the  gBitracnsmini.  Arleria:  a.  Small 
■datic,  cut.  b.  Ending  of  internal  circumSei  to  hamstringa.  e.  Pint,  d, 
second,  and  e,  third  perforating  of  profunda.  /.  MoKular  bianch  of  profunda. 
g.  Popliteal  tmnk.  h.  Fophteal  Tein.  i.  Short  upbenout  TCin.  t.  Upper 
external,  and  I,  upper  inl«inal  articular  artetr,  Nervtt ;  1.  Small  sciatic. 
'2.  I^igfi  sciatic  3.  Branch  to  banutringi  from  large  ecUtic  4.  Sitemal 
popliteal,  and,  6,  communicating  peroneal.  T.  Articular  branch  of  obturator 
to  knee.  S.  Internal  popliteal.  9,  Articular  branch  to  knee  of  the  internal 
pc^htaaL     10.  Short  mphenoni. 
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hip  joint  in  stooping^  instead  of  extending  it  and  raising  the  trunk 
like  the  other  external  rotator  muscles. 

The  8ACR0-SCIATIC  LIGAMENTS  pass  from  the  innominate  bone  to 
the  sacrum  and  the  coccyx  ;  they  are  two  in  number,  and  are  named 
large  and  small. 

The  large  or  2>o«^mor  ligament  (fig.  199,  ^)  is  attached  intemaUy 
to  the  posterior  end  of  the  hip  bone,  and  to  the  side  of  the  sacrum 
and  coccyx  ;  and  externally  it  is  inserted  into  an  impression  on 
the  inner  and  anterior  part  of  the  ischial  tuberosity,  sending  up- 
wards a  prolongation  along  the  pubic  arch.  It  is  wide  next  the 
sacrum,  but  is  contracted  towards  the  middle,  and  is  expanded 
again  at  the  tuberosity.  On  the  cutaneous  surface  are  the  branches 
of  the  sacral  nen^es  ;  and  the  gluteus  maximus  conceals  and  takes 
origin  from  it.  Branches  of  the  gluteal  and  sciatic  arteries  per- 
forate it. 

The  small  ligament  YfiW  be  seen  on  dividing  the  other  near  the 
hip  bone.  At  the  sacrum  and  coccyx  it  is  united  with  the  large 
band,  but  at  the  opposite  end  it  is  inserted  into  the  ischial  spine. 
It  is  less  strong  than  the  superficial  ligament,  by  wliich  it  is  con- 
cealed ;  and  it  rests  on  the  coccygeus  muscle. 

By  their  attachments  these  ligaments  convert  the  large  sacro- 
sciatic  notch  of  the  dried  pelvis  into  two  apertures  or  foramina. 
Between  their  insertion  into  the  spine  and  tuberosity  of  the  inno- 
minate bone,  is  the  small  sacro-sciatic  foramen,  which  contains  the 
internal  obturator  muscle  with  its  nerve  and  vessels,  and  the  pudic 
vessels  and  nerve.  And  above  the  smaller  ligament  is  the  large 
sacro-sciatic  foramen,  which  gives  passage  to  the  pyriformis 
muscle,  with  the  gluteal  vessels  and  the  superior  gluteal  nerve 
above  it,  and  the  sciatic  and  pudic  vessels  and  the  sacral  plexus 
below  it. 


Section  III. 


THE  BACK  OF  THE  THIGH. 

Directions.  Directions,  The  ham  or  the  popliteal  space  may  be  taken  after 
the  buttock,  in  order  that  it  may  be  seen  in  a  less  disturbed  state 
than  if  it  was  dissected  after  the  examination  of  the  muscles  at  the 
back  of  the  thigh.  When  this  space  has  been  leamt  the  student 
will  return  to  the  dissection  of  the  thigh. 

Position,  The  Umb  is  to  remain  in  the  same  position  as  in  the 
dissection  of  the  buttock. 

Dissection  (fig.  200).  To  remove  the  skin  from  the  popliteal 
region  let  an  incision  be  made  behind  the  knee  for  the  distance  of 
six  inches  above,  and  four  inches  below  the  joint.  At  each  ex- 
tremity of  the  longitudinal  cut  make  a  transverse  incision,  and 
raise  the  skin  in  two  flaps,  tlie  one  being  turned  outwards  and  the 
other  inwards. 

Seek  the  In  the  fat  are  some  small  cutaneous  nerves  and  vessels,  viz.,  one 
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or  two  twigs  in  the  middle  line  of  the  limb  from  the  small  sciatic  cutaneous 
nerve   and    artery  beneath  the  fascia ;    and   some  ofbets  of  the  '*®^®*' 
internal  cutaneous  nerve  towards  the  inner  side.     After  the  sub- 
cutaneous fat  is  removed,  the  special  fascia  of  the  limb  will  be 
brought  into  view. 

Fascia  lata.  Where  this  fascia  covers  the  popliteal  space  it  is  Fascia  of 
strengthened  by  transverse  fibres,  particularly  on  the  outer  side ;  ovSr  Sa 
and   it   is  connected    laterally  with   the   tendons   bounding  that  ^^*°*- 
interval.      The   short  saphenous   vein    perforates    it    sometimes 
opposite  the  knee,  but  usually  at  a  spot  lower  down. 

Dissection  (fig.   200).   The  fascia   over  the   ham  is   now  to  be  Remove 
removed  without  injuring  the  small  sciatic  nerve  and  artery,  and  "^^ 
the  short  saphenous  vein,  which  are  close  beneath  it    A  large  J"AJ?^®Jf  ^ 
quantity  of  fat  may  be  next  taken  out  of  the  space,  but  without  ham. 
injury  to  the  several  small  vessels  and  nerves  in  it 

In  cleaning  the  space  the  student  will  come  upon  the  large  Seek  the 
internal  popliteal  nerve  in  the  middle  line  ;  and  nearer  the  outer  thrspace. 
side,  on  the  external  popliteal.  Both  nerves  give  branches  ;  and 
the  numerous  offsets  of  the  inner  will  be  recognized  more  certainly 
by  tracing  them  from  above  down  along  the  trunk  of  the  nerve, 
than  by  proceeding  in  the  opposite  direction  :  in  fat  bodies  the  two 
small  nerves  from  the  inner  popliteal  trunk  to  the  knee  joint  are 
difficult  to  find.  Under  cover  of  the  outer  boundary,  and  deep  in 
the  space,  is  an  articular  nerve  from  the  external  popliteal,  which 
sometimes  arises  from  the  great  sciatic. 

In  the  bottom  of  the  space  are  the  popliteal  vessels,  the  vein  being  Clean  the 
more  superficial  than  the  artery.    The  student  is  to  seek  an  articular  ' 

branch  (superior),  on  each  side,  close  above  the  condyle  of  the  femur ; 
and  to  clean  numerous  other  branches  of  the  vessels  to  the  muscles 
around,  especially  to  those  of  the  leg.    On  the  upper  part  of  the  SJtor*nwve» 
artery,  the  branch  of  nerve  from  the  obturator  to  the  knee  joint  is  and  glands, 
to  be  found  :  and  on  the  sides  of  the  artery  are  three  or  four  lym- 
phatic glands  in  the  fat 

After  the  ham  has  been  cleaned,  the  sartorius  and  the  gracilis  are 
to  be  replaced  in  their  natural  position  on  the  inner  side. 

The  POPLITEAL  SPACE,  or  the  ham  (fig.  200),  is  the  hollow  behind  The  ham ; 
the  knee  :  it  allows  of  the  free  flexion  of  the  joint,  and  contains  the 
large  vessels  of  the  limb.  When  dissected,  this  interval  has  the  form  J^J^^t^^t^ 
of  a  lozenge,  and  extends  upwards  along  one  third  of  the  femur,  and 
downwards  along  one  sixth  of  the  tibia ;  but  in  the  natural  condi- 
tion the  muscles  on  the  sides  are  approximated  by  the  fascia  of  the 
limb,  and  the  space  is  limited,  apparently,  almost  to  the  region  of 
the  joint 

Tliis  hollow  is  situate  between  the  muscles  on  the  back  of  the  Boondaries; 
limb  ;    and  the    lateral   boundaries   are  therefore  formed   by  the 
muscles  of  the  thigh  (hamstrings),  and  leg.     Thus,  on  the  outer  o^ter 
side,  is  the  biceps  muscle  (^)  as  far  as  the  joint ;  and  the  plantaris 
and  the  external  head  of  the  gastrocnemius  (^)  beyond  that  spot. 
On  the  inner  side,  as  low  as  the  articulation,  are  the  semimembra-  and  inner. 
noBus  {*)  and   semitendinosus  (')  muscles  with  the  gracilis  and 


a9a(l«|> 


Fi(?  200* 


DISSECTION   OP  THE   THIGH 

eartoniia  between  them  and  the  femur  ,   and  beyond  the  joint  it 

J  the  inner  head  of  the  gaatropnemius  (')      The  upper  point  of  the 

ham  IS  hmitcd  by  the  apposition  of  the  inner  and  outer  hamstniigs  ; 

and  at  the  lover  point  the  heads  of  the  gBStrocnemius  tonch  each 

Stretched  across  the  cavity  are  the  fascia  lata  and  the  teguments. 
Forming  the  deepboundarj,  or  the  floor,  are  the  following  thioga, — 
tlie  posterior  surface  of  the  femur 
included  between  the  lines  to  the 
condjiea,  tlie  postenor  ligament  of 
the  knee  ]oint,  and  part  of  the  pop- 
htciis  muscle  with  the  upper  end  of 
the  tibia 

The  popliteal  space  is  widest 
opposite  the  femoral  condyles, 
where  the  muailts  are  most  di^wn 
to  the  sides ,  and  is  deepest  above 
the  articular  end  of  the  femur. 
Aboic  and  below  it  communicates, 
beneath  the  muscles,  with  the  back 
of  the  thigh  and  leg. 

In  tlie  hollow  are  contained  the 
popliteal  vessels  with  their  branches, 
and  the  ending  of  the  eitema!  sa- 
phmouB  veiu  ;  the  popliteal  trunks 
(f  the  great  sciatic  nerve,  and  nome 
of  their  brnnciics  ;  together  with 
lymphatic  glands,  and  a  large  quan- 
titj  of  fat.  The  small  sciatic  nerve 
and  its  vessels  are  placed  superfi- 
cially in  the  ham  ;  and  a,  branch  of 
tlie  obturator  nerve  lies  on  the  artery 
in  the  bottom  of  the  space. 

The  POPLITEAL  ARTKKY  (fig.  200, ') 

IB  the  contimmtion  of  the  femoral, 
and  reaches  from  the  opening  in  the 
adductor  mngnus  to  the  lower  border 
of  the  popIiteMs  muscle,  where  it 
terminates  by  bifurcating  into  the  anterior  and  posterior  tibial 
vessels  A  portion  of  the  arterj  hes  in  the  ham,  and  is  not  crossed 
by  muscle  but  the  rest  is  bineatli  the  gastrocnemius,  and  beyond 
the  limits  of  the  popliteal  space  as  above  defined.  The  description 
of  the  m'tcry  niay  be  divided  therefore  into  two  parts,  corresponding 
with  this  difference  in  the  connections. 

In  the  ham  the  vessel  is  inclined  obliquely  from  the  inner  side  of 

*  View  of  tfac  popliteal  space  (Qnain'e  Arteries).  1.  Foiilitcnl  veaaelt.  2. 
InleuiBl  popliteal  nerve.  3.  Bxteroai  popliteal  nerve.  4.  Semimcmbnuiosas 
TDuicle.  5.  SemiteadiDoaus  miutc1«.  6.  Biceps  muscle.  7,  8,  Inner  tuid 
outer  heads  of  the  gaatroenemiui  muscle.  The  sujierlicial  vein  on  the  goitroe- 
ncmins  is  the  short  tupheaooB,  which  enters  the  popUteo]. 
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the  limb  to  the  interval  between  the  condyles  of  tlie  femur ;  and  is  ^^ourseana 
then  directed  along  the  middle  of  the  space  over  the  knee  joint.  As 
far  as  the  inner  condyle  the  artery  is  overlaid  by  the  belly  of  the 
semimembranosus  muscle  ;  but  thence  onwards  it  is  situate  between 
the  heads  of  the  gastrocnemius,  and  is  covered  only  by  the  fascia 
lata  and  the  integuments.  Beneath  it  is  the  femur  with  the  posterior 
ligament  of  the  knee  joint. 

In  contact  with  the  vessel,  and  somewhat  on  the  outer  side  at  Position  of 
iirst,  lies  the  popliteal  vein,  so  that,  on  looking  into  the  space,  the 
arterial  trunk  is  almost  covered  ;  but  in  the  interval  between  the 
heads  of  the  gastrocnemius,  the  vein  and  its  branches  conceal 
altogether  the  artery.  Below  the  knee  the  short  saphenous  vein 
(fig.  201,  t),  and  the  muscular  branches  of  the  artery,  are  laid  over 
the  popliteal  trunk. 

More  superficial  than  the  large  vessels,  and  slightly  external  to  andofth© 
them  in  position,  is  placed  the  internal  popliteal  nerve,  which  with  ^^^^' 
its  branches  lies  over  the  artery,  like  the  vein,  between  the  heads  of 
the  gastrocnemius.    In  the  bottom  of  the  hollow  the  small  obturator 
nerve  runs  on  the  artery  to  the  joint. 

Dissection.  To  see  the  deep  part  of  the  artery  the  inner  head  of  Cut  the 
the  gastrocnemius  should  be  cut  through  and  raised.    On  removing  gaBtrwrne- 
the  areolar  tissue  the  vessels  and  nerves  will  appear.     The  lower  ^^' 
articular  branches  of  the  vessels  and  nerve  are  now  brought  into 
view ; — ^the  inner  artery  is  below  the  head  of  the  tibia,  and  the 
outer,  higher  up,  between  the  tibia  and  fibula,  each  with  a  vein ; 
and  the  first  has  a  companion  nerve. 

Beyond  the  ham.  Whilst  the  artery  is  beneath  the  gastrocnemius  ^'^^T^ 
(fig.  206)  it  sinks  deeply  into  the  limb  ;  here  it  is  crossed  by  a  small 
muscle — the  plantaris  c,  and  the  ending  is  concealed  by  the  soleus  B. 
It  rests  on  the  popliteus  muscle. 

Both  the  companion  vein  and  the  internal  popliteal  nerve  change  Position  of 
their  position  to  the  artery,  and  gradually  cross  over  it,  so  as  to  lie  Jen-^ 
on  its  inner  side  at  the  lower  border  of  the  popliteus. 

Sometimes  the  artery  is  divided  as  high  as  the  back  of  the  knee 
joint ;  and  then  the  anterior  tibial  artery  may  lie  beneath  the  pop- 
liteus muscle. 

Branches  (fig.  201)  are  furnished  by  the  artery  to  the  surround-  Bnmchcs. 
ing  muscles   and  to  the   articulation  ; — ^those  that   belong  to  the 
joint  are  five  in  number,  and  are  called  articular,  viz.,  two  superior, 
inner  and  outer ;  two  inferior,  also  inner  and  outer  ;  and  a  central 
or  azygos  branch. 

a.  The  muscular  branches  are  upper  and  lower.    The  upper  set,  MuscnUr 
three  or  four  in  number,  arise  above  the  knee,  and  end  in  ihe  semi-   ™°^  ^ 
membranosus  and  biceps  muscles,  communicating  with  the  perfora- 
ting and  muscular  branches  of  the  profunda.    The  lower  set  (sural) 

are  furnished  to  the  muscles  of  the  calf,  viz.,  gastrocnemius  soleus, 
and  plantaris. 

b,  A  superficial  or  cutaneous  branch  arises  near  the  knee  joint,  SoiS^**" 
and  accompanies  the  external  saphenous  nerve  over  the  muscles  of 

the  leg  to  end  in  the  teguments  (fig.  201). 
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c.  The  superior  articular  arteries  arise  from  the  popliteal  tarmk, 
one  from  the  inner  and  one  from  the  outer  side,  above  the  condyles 
of  the  femur  ;  they  are  directed  almost  transversely  beneath  the 
hamstring  muscles,  and  turn  round  the  bone  to  the  front  of  the 
joint. 

The  external  one  (Jc)  perforates  the  intermuscular  septum,  and 
di^^des  in  the  substance  of  the  vastus  intemus.  Some  of  the 
branches  end  in  that  muscle,  and  anastomose  with  the  external 
circumflex  (of  tlie  profunda)  :  others  descend  to  the  joint ;  and 
one  offset  forms  an  arch  across  the  fore  part  of  the  bone  with  the 
anastomotic  artery. 

The  internal  artery  (/),  oftentimes  very  small,  winds  beneath  the 
tendon  of  the  adductor  magnus,  and  terminates  in  the  vastus  in- 
temus ;  it  supplies  this  and  the  knee  joint,  and  communicates  with 
the  anastomotic  arterv. 

d.  The  inferior  articular  branches  (fig.  206)  lie  beneath  the  gastroc- 
nemius, but  are  not  on  the  same  level  on  opposite  sides  of  the  limb  ; 
for  the  inner  one  descends  below  the  head  of  the  tibia,  whilst  the 
outer  one  is  placed  above  the  fibula.  Each  lies  beneath  the  lateral 
ligament  of  its  own  side. 

The  external  branch  (c)  supplies  the  outer  side  of  the  knee  joint, 
anastomosing  with  the  other  vessels  on  the  articulation,  and  with 
the  recurrent  branch  of  the  anterior  tibial  artery  :  it  sends  an  oSset 
beneath  the  ligament  of  the  patella  to  join  a  twig  from  the  lower 
internal  branch. 

The  internal  artery  {b)  ascends  at  the  anterior  border  of  the  in- 
ternal lateral  ligament,  and  after  taking  its  share  in  the  free  anas- 
tomoses over  the  joint,  ends  in  offsets  for  the  articulation  and  the 
head  of  the  tibia. 

e.  The  azygos  branch  enters  the  back  of  the  joint  through  the 
posterior  ligament,  and  is  distributed  to  the  ligamentous  structures, 
the  fat,  and  the  synovial  membrane  of  the  interior. 

The  POPLITEAL  VEIN  (fig.  201,  h)  originates  in  the  union  of  the 
venae  comites  of  the  anterior  and  posterior  tibial  vessels,  and  has 
the  same  extent  and  connections  as  the  artery  it  accompanies.  At 
the  lower  border  of  the  popUteus  muscle  the  vein  is  internal  to  the 
arterial  trunk  ;  between  the  heads  of  the  gastrocnemius  it  is  super- 
ficial to  that  vessel ;  and  thence  to  the  opening  in  the  adductor 
magnus  it  lies  to  the  outer  side,  and  close  to  the  artery.  It  is 
joined  by  branches  corresponding  with  those  of  the  artery,  as  well 
as  by  the  short  saphenous  vein  (fig.  201). 

The  POPLITEAL  NERVES  (fig.  200)  are  the  two  large  trunks  derived 
from  the  division  of  the  great  sciatic  in  the  thigh  (p.  658)  ;  they 
are  named  internal  and  external  from  their  relative  position.  In 
the  popliteal  space  each  furnisher  cutaneous  and  articular  ofbets, 
but  only  the  inner  one  supplies  branches  to  muscles. 

The  INTERNAL  POPLITEAL  ner\t:  Q)  is  larger  than  the  external, 
and  occupies  the  middle  of  the  ham  :  its  connections  are  similar  to 
those  of  the  artery,  that  is  to  say,  it  is  partly  superficial,  and  partly 
covered  by  the  gastrocnemius.    Like  the  vessel  it  extends  through 
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• 
the  back  of  the  leg,  and  retains  the  name  popliteal  only  to  the 
lower  border  of  the  popliteus  muscle.    Its  position  to  the  vessels 
has  been  already  noticed.    The  branches  arising  from  it  here  are  Branches 
the  following : —  *^ 

a.  Two  small  articular  twigs  (fig.  201,  •)  are  furnished  to  the  two 
knee   joint  with  the  vessels.     One  which  accompanies  the  lower  ^^^^'"^  • 
internal  articular  artery  to  the  front  of  the  articulation,  is  the 
largest ;  and  another  takes  the  same  course  as  the  azygos  artery, 
and  enters  the  back  of  the  joint  with  it. 

h.  Muscular  branches  arise  from  the  nerve  between  the  heads  of  maflcnlAr ; 
the  gastrocnemius.  One  supplies  both  heads  of  the  gastrocnemius 
and  the  plantaris.  Another  descends  beneath  the  gastrocnemius, 
and  enters  the  cutaneous  surface  of  the  soleus.  And  a  third  pene- 
trates the  popliteus  at  the  under  aspect,  after  turning  round  the 
lower  border. 

c.  The  external  saphenous  nerve  (fig.  205,  *,  ram.  communicans  extenua 
tibialis)  is  the  largest  branch,  and  is  a  cutaneous  offset  to  the  leg  JJjJ|°®^ 
and  foot.    It  lies  on  the  surface  of  the  gastrocnemius,  but  beneath 
the  fascia,  as  far  as  the  middle  of  the  leg,  where  it  becomes  cuta- 
neous, and  will  be  afterwards  seen  (p.  668). 

The    EXTERNAL  POPLITEAL    NERVE  (fig.  200,*,  peroneal)  lies  along  External 

the  outer  boundary  of  the  ham  as  far  as  the  knee  joint ;  at  that  p^'P^^***! 
level  it  leaves  the  space  and  follows  the  edge  of  the  biceps  muscle 
for  two  inches,  till  it  is  below  the  head  of  the  fibula.  There  it 
enters  the  fibres  of  the  peroneus  longus,  and  divides  beneath  that 
muscle  into  three, — musculo-cutaneous,  anterior  tibial,  and  recur- 
rent articular.  Its  branches  whilst  in  the  popliteal  space  are  cuta-  Branches : 
neous  and  articular. 

a.  The  articular  nerve,  arising  high  in  the  space,  runs  with  the  articular, 
upper  external  artery  to  the  outer  side  of  the  Imee,  where  it  sends 
a  twig  along  the  Iowct  articular  artery  :  both  enter  the  joint. 

&.  Th<&  peroneal  communicating  branch  (fig.  205,  ^,  ram.  communi-  communi- 
cans fibularis)  joins  the  external  saphenous  branch  of  the  internal  JJ^^ 
popliteal  about  the  middle  of  the  leg.    It  soon  becomes  cutaneous, 
and  offsets  are  given  by  it  to  the  back  of  the  leg. 

c.  One  or  two  cutaneous  nerves  are  furnished  by  the  external  cutaneous 
popliteal  to  the  integument  on  the  outer  side  of  the  leg  in  the  upper 
half. 

The  articular  branch  of  the  obturator  nerve  (fig.  201,  ^  perforates  Articular 
the  adductor  magnus  (p.  633),  and  is  conducted  by  the  popliteal  "SZL^*^ 
artery  to  the  back  of  the  knee.    After  supplying  filaments  to  the 
vessels,  the  nerve  enters  the   articulation  through  the   posterior 
ligament. 

The  lymphatic  glands  of  the  popliteal  space  are  situate  around  Lymphatio 
the  large  arterial  trunk.    Two  or  three  are  ranged   on  the  sides  ;  25Snd  the 
whilst  one  is  superficial  to,  and  another  beneath  the  vessel :  they  wteiy. 
are  joined  by  the  deep  lymphatic  vessels,  and  by  the  superficial  set 
with  the  saphenous  vein. 
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Dissection  (fig.  201).  Now  the  popliteal  space  has  been  examined, 
the  student  may  proceed  with  the  dissection  of  the  back  of  the 
thigh.  The  piece  of  skin  between  the  buttock  and  the  popliteal 
space  should  be  divided,  and  reflected  to  the  sides.  In  the  fat  on 
the  sides  of  the  limb  fine  offsets  of  the  internal  and  external  cuta- 
neous nerves  of  the  front  of  the  tliigh  may  be  found  ;  and  aloiur 
the  middle  line  some  filaments  from  the  small  sciatic  nerve  pieroe 
the  fascia. 

Remove  the  deep  fascia  of  the  limb,  taking  care  of  the  small 
sciatic  nerve  and  its  artery.  Lastly,  clean  the  hamstring  muscles ; 
trace  the  perforating  and  anastomotic  arteries  to  the  front  of  the 
thigh ;  and  clean  the  branches  of  the  great  sciatic  nerve  and  pro- 
funda artery  to  the  muscles. 

Muscles.  The  muscles  behind  the  femur  act  mainly  as  flexors  of 
of^^h!^^  the  knee  joint.  They  extend  from  the  pelvis  to  the  bones  of  the 
leg,  and  are  named  hamstrings  from  their  cord-like  appearance  on 
the  sides  of  the  ham  :  they  are  three  in  number,  viz.,  biceps,  semi- 
tendinosus,  and  semimembranosus.  The  first  of  these  lies  on  the 
outer,  and  the  others  on  the  inner  side  of  the  popliteal  space. 

The  biceps  (fig.  201,  d)  has  two  heads  of  origin,  long  and  short, 
which  are  attached  to  the  pelvis  and  the  femur.  Tlio  long  head 
arises  from  an  impression  on  the  back  of  the  ischial  tuberosity,  in 
common  with  the  semitendinosus  muscle.  The  short  head  is  fixed 
to  the  femur  below  the  gluteus  maximus,  viz.,  to  all  the  linea  aspera, 
to  nearly  the  whole  of  the  line  leading  inferiorly  to  the  outer  con- 
dyle, and  to  the  external  intermuscular  septum.  The  fibres  end 
inferiorly  in  a  tendon,  which  is  inserted  into  two  prominences  on 
the  head  of  the  fibula  by  slips  which  embrace  the  external  lateral 
ligament ;  and  a  slight  piece  is  prolonged  to  the  head  of  the  tibia. 
The  muscle  is  superficial,  except  at  the  origin,  where  it  is  covered 
by  the  gluteus  ;  it  rests  on  the  upper  end  of  the  semimembranosus, 
and  on  the  great  sciatic  nerve  and  the  adductor  magnus  muscle.  On 
the  inner  side  is  the  semitendinosus  as  far  as  the  ham.  Its  tendon 
gives  offsets  to  the  deep  fascia  of  the  limb. 

Action.  It  can  bend  the  knee  if  the  leg-bones  are  not  fixed,  and 
afterwards  rotate  out  the  tibia  ;  and  the  long  head,  which  passes 
upwards  beyond  the  femur,  will  extend  the  bent  liip  joint  when  the 
knee  is  straight. 

The  leg  being  supported  on  the  ground,  the  long  head  will  assist 
in  balancing  and  erecting  the  pelvis  ;  and  the  short  head  will  draw- 
down the  femur  so  as  to  bend  the  knee  in  stooping. 

The  semitendinosus  (fig.  201,  ^)  is  a  slender  muscle  and  receives 
its  name  from  its  appearance.  It  arises  from  the  tuberosity  of  the 
hip  bone  with  the  long  head  of  the  biceps,  and  by  fleshy  fibres 
from  the  tendon  of  that  muscle.  Inferiorly  it  is  inserted  into  the 
inner  surface  of  the  tibia,  close  below  the  gracilis,  and  for  a  similar 
extent. 


Situation. 
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This  muBcIe,  like  the  bicepa,  is  partly  covered  by  tlie  gluteus  Bnironnii. 
maiiiDus.    About  its  middle  a  tendons  intereection  may  be  ob-  ^£^J^3 
served.    It  reate  on  the  semimembranosas,  (md  on  the  internal  late-  It. 
ral  ligament  of  the  knee-joint.    The  outer  border  is  in  contact  with 

Kg.  201.» 


*  DUwction  of  the  back  of  ths  thigb  (lUnitiationBof  DisMetioiu).  Stutcta : 
A.  QlntcuB  maiimns,  cat  b«1ow,  and  partly  raised.  B,  Qoadnitiu  femoria. 
c.  Adductor  magniu.  P.  Bicrpa.  l.  SemitendinoanB.  r.  Semimembrnnomis. 
a.  Outer,  aod  h,  inner  head  of  the  giurtfacnenuos.  Arteria:  a.  Small 
BCiatic,  cat.  b.  Ending  of  internal  circumflei  to  hamstriiigi.  e.  Pint,  d, 
■econd,  and  e,  third  perforating  of  profanda.  /.  Moscnlar  branch  of  profonda. 
g.  Popliteal  tnmii.  A.  Popliteal  TeJa.  t.  Short  uphenoas  TCin.  it.  Upper 
external,  and  I,  upper  internal  articatar  artery,  Ntrva :  1.  Small  sciKtic. 
'i.  Large  sdatjc  3.  BrKnch  to  bamitrings  from  large  aciatic  i.  Exlaroal 
poplit^,  and,  G,  communicating  peroneal.  7.  Articalar  branch  of  obtaratur 
to  knee.  8.  Internal  popliteal.  9.  Articular  braneb  to  knee  of  tbe  internal 
popliteal     10.  abort  n  ' 
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the  biceps  as  far  as  the  popliteal  space.  As  the  tendon  turns  for- 
wards to  its  insertion,  an  expansion  is  continued  &om  it  to  the  fascia 
of  the  leg  ;  and  it  is  attached,  with  the  gracilis,  below  the  level  of 
the  tubercle  of  the  tibia,  the  two  being  separated  from  the  tendon 
of  the  sartorius  by  a  bursa  (p.  622). 
Use  on  Action,  If  the  leg  is  moveable  the  muscle  bends  the  knee  ;  and 

^"^^  continuing  to  contract,  rotates  inwards  the  tibia.     Supposing^  the 

S^u  ^        knee-joint  straight  but  the  hip-joint  bent,  the  femur  can  be  depressed, 

and  the  hip  extended  by  this  and  the  other  hamstrings, 
on  the  Should  the  limbs  be  fixed  on  the  ground,  the  muscle  will  assist 

pelvis.         in  balancing  the  pelvis,  or  in  erecting  the  trunk  from  a  stooping 

posture. 
Semimem-        The  SEMIMEMBRANOSUS  muscle  (fig.  201,  ')  is  tendinous  at  both 

branosiw       ends,  and  its  name  is  given  from  the  membraniform  appearance  of 
reaches  from    .       *  ^       .  _^  ,...,,,  .      .,       ,  .    , 

peUisto       the  upper  tendon.    The  muscle  is  attached  above  to  the  highest 

**^**'  impression  on  the  back  of  the  tuber  iscliii,  above  and  external  to 

the  semitendinosus  and  biceps ;  and  it  is  inserted  below  into  the 
inner  and  hinder  part  of  the  head  of  the  tibia. 

Parta  The  muscle  is  thick  and  fleshy  inferiorly,  where  it  bounds  the 

around  it  popliteal  space.  On  it  lies  the  semitendinosus,  which  is  lodged  in 
a  hollow  in  the  upper  tendon  ;  and  beneath  it  is  the  adductor  mag- 
nus.  Along  the  outer  border  lie  the  great  sciatic,  and  internal 
popliteal  nerves.  Between  its  tendon  and  the  inner  head  of  the 
gastrocnemius  is  a  large  bursa.  The  insertion  of  the  muscle  will 
be  dissected  with  the  knee-joint  (p.  699). 

Use  on  Action,  This  hamstring  is  united  with  the  preceding  in  its  action, 

^®'  for  it  bends  the  knee  and  rotates  in  the  tibia  ;  and  with  the  knee 

ao.<l^ip        straight  it  will  limit  flexion  of  the  hip,  or  extend  this  joint  after  the 
*         femur  has  been  carried  forwards. 

on  pehis.  When  the  foot  rests  on  the  ground,  the  semimembranosus  acts 
altogether  on  the  pelvis. 

Great  sciatic      The  GREAT  SCIATIC  NERVE  (fig.  201,  ^)  lies  on  the  adductor  mag- 

gerve  in  nus  muscle  below  the  buttock,  and  divides  into  the  two  popliteal 
nerves  about  the  middle  of  the  thigh,  though  its  point  of  bifurca- 
tion may  be  carried  upwards  as  far  as  the  pelvis.  In  this  extent 
the  nerve  lies  along  the  outer  border  of  the  semimembranosus,  and 
is  crossed  by  the  long  head  of  the  biceps. 

gupplies  Branches.  Near  the  buttock  it  supplies  large  branches  to   the 

muscles.       flexor  muscles,  and  a  small  one  to  the  adductor  magnus. 

Small  Small  sciatic  nerve  (fig.  201,  ^).  Between  the  gluteus  maximus 

t^Sigh ;  ^^^  *^®  ^^™  *^^^  small  nerve  is  close  beneath  the  fascia  ;  but  it 
becomes  cutaneous  below  the  knee,  and  accompanies  the  external 
saphenous  vein  for  a  short  distance. 

cntaneous         Small  cutaneous  filaments  pierce  the  fascia  ;   and  the  largest  of 

ofliBcts.         these  arises  near  the  popliteal  space. 

Detach  Dissection,  To  see  the  posterior  surface  of  the  adductor  magnus, 

8^^™  and  the  branches  of  the  perforating  and  anastomotic  arteries,  the 
hamstring  muscles  must  be  detached  from  the  hip  bone  and  thrown 
down  ;  and  the  branches  of  arteries  and  nerves  they  receive  are  to 
be  dissected  out  with  care.    All  the  parts  are  to  be  cleaned. 
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Adductor  maqnus  muscle  (fig.  201,  ^).  At  its  posterior  aspect  posterior 
the  large  adductor  is  altogether  fleshy,  even  at  the  opening  for  the  JJ^^J^ 
femoral  artery  ;  and  the  fibres  from  the  pubic  arch  appear  to  form  magnos. 
a  part  almost  distinct  from  those  connected  with  the  tuberosity  of 
the  hip   bone.    In  contact  with  this  surface  are  the   hamstring 
muscles  and  the  great  sciatic  nerve. 

Ending  of  the  perforating  arteries  (fig.  201,  c,  d,  e).    These  branches  Perforating 
of  the  profunda  appear  through  the  adductor  magnus  close  to  the       "*^* 
femur,  and  are  directed  out  through  the  short  head  of  the  biceps  vasti, 
and  the  outer  intermuscular  septum  to  the  vasti  muscles ;  but  as 
the  first  branch  is  placed  higher  than  the  attachment  of  the  biceps, 
it  pierces  the  gluteus  maximus  in  its  course.    In  the  vasti  they  and  ending ; 
anastomose   together,  and   with   the  descending  branches  of  the 
external  circumflex  artery. 

Muscular  branches  are  furnished  by  the  perforating  arteries  to  offcets  to 
the  heads  of  the  biceps  ;  and  a  cutaneous  offeet  is  given  by  each  th^JJiJ!^ 
to  the  teguments  of  the  outer  side  of  the  thigh,  along  the  line  of 
the  outer  intermuscular  septum. 

Anastomoticbranchesoftlie profunda  (fig,  201,/)  pierce  the  adductor  Anastomotic 
magnus  internal  to  the  preceding,  and  at  some  distance  from  the  ^ ' 

femur  (p.  635).    Three  or  four  in  number,  the  highest  appears  number  and 
about  five  inches  from  the  pelvis,  and  the  rest  in  a  line  at  intervals  ^^^"^ 
of  about  two  inches  from  one  another  :  they  are  distributed  to  the 
hamstring  muscles,  especially  the  semimembranosus,  and  communi- 
cate below  with  ofEsets  of  the  popliteal  trunk. 

The  HIP  JOINT  (fig.  202).  This  articulation  is  a  ball  and  socket  Hip  joint, 
joint,  the  head  of  the  femur  being  received  into  the  acetabulum  of  fomed  • 
the  innominate   bone.    Connecting   the  bones  are  the  following  it,  lig^. 
ligaments :— one  to  deepen  the  receiving  cavity,  which  is  named  nienta. 
cotyloid  ;  another  between  the  articular  surfaces  of  the  bones, — 
the  interarticular  ;  and  a  capsule  around  all. 

Dissection.  The  muscles  are  to  be  taken  away  from  the  back  of  L»y  bare 
the  hip  joint,  and  the  areolar  tissue  is  to  be  removed  from  the  upper  bebiSF*^^^* 
and  lower  attachments  of  the  capsular  ligament. 

Next,  the  front  of  the  joirit  should  be  cleaned  with  the  body  and  in  front, 
turned  over  for  a  short  time,  if  this  change  in  position  does  not 
interfere  with  the  other  dissections. 

In  the  capsule  itself  the  student  has  to  define  a  wide  thick  part  define  its 
in  fi*ont,  and  a  transverse  band  near  the  neck  of  the  femur  behind.      '^* 

The  capsular  ligament  (fig.  202)  is  a  thick  fibrous  case,  which  is  capguic 
strong  enough  to  check  the  movements  of  the  joint.    Its  upper 
margin  is  attached  to  the  circumference  of  the  acetabulum  at  a  short  Attach- 
distance  from    the  edge,  as  well  as  to  a  transverse  ligamentous  J^JjJj 
band  over  the  notch  at  the  inner  side   of  the  cavity.    Its  lower  ^^^^  below, 
margin  is  inserted  in  front  into  the  anterior  intertrochanteric  line 
(fig.  202)  ;  behind,  by  a  very  thin  piece,  into  the  neck  of  the  femur 
about  a  finger's  breadth  from  the  small  trochanter  and  the  posterior 
intertrochanteric  line  (fig.  203) ;  and  above,  into  the  neck,  near  the 
great  trochanter.    The  capsule  differs  much  in  strength,  and  in  the 
arrangement  of  the  fibres  at  the  fore  and  hinder  surfaces. 

V  v2 


iO  DISBECTIOX   OF  THE   THIGH. 

,p.n>  On  the  front  it  ii  skeogthened  by  a  wide  layer  of  loDgitndinal 

'S.nl"'     ^^^'^^  C'S-  ^^'  "■  *'  '^)-     "^^  ccntr«l  portion, — tbe  iUo-fetnond 

>  c«ntnl  ligamtnt  (a),  is  fixed  above  by  a  narrow  pieos  to  tlie  lower  anterior 

"'''  iliac  spinona  process,  and  below  where  it  widens,  into  the  anterior 

* :  intertTOchant«ric  line.    By  its  strength  it  can  lureBt  extension  of 

the  joint ;  and  the  femur  being  fixed,  it  will  prop  tbo  pelvis.    The 

uioutrr  outer  edge  (c  ilio-trochantcric  band)  extends  from  the  hip  boni- 
''*  oppoate  the  outer  head  of  the  rectus,  to  tlie  upper  and  fore  part  of 


Pig.  2oa." 


the  great  trochanter  and  neck  of  the  femur  ;  its  use  is  to  check 
adduction  of  the  femur.  The  inner  edge  (6,  piibio-femorHl  band) 
is  attaclied  superiorly  to  the  prominent  pubic  portion  of  the  hip 
bone  inside  the  acetabulum,  and  inferiorly  to  a  roughened  surface 
at  the  lower  part  of  tbe  neck  of  the  femur  on  a  level  with,  and  in 
fkint  of  the  small  trochanter  :  this  band  controls  the  abductorj- 
^lO^'ement  of  tho  joint. 

At  the  back  of  tho  capsule  close  to  the  neck  of  tho  fenmr  is  a 
band  of  transverse  fibres  (fig.  203,  6),  aljout  as  wide  as  tho  little 
finger,  which  arches  like  a  collar  over  the  neck  of  the  bone.  By 
■  its  lower  edga  it  is  miited  to  the  cervix  femoris  by  a  thin  layer  (<■) 
of  fibrous  tissue  and  synovial  membrane  ;  at  the  upper  edge  it  is 
joined  by  the  longitudinal  capsular  fibres  (a).  It  gives  insertion  to 
tbo  longitudinal  fibres  of  the  capsule,  and  prevents  that  reatrictioii 
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of  the  ewinguig  tnoTement  which  would  result  from  thdr  ituertion  ch. 
into  the  binder  part  of  the  nock. 

Posteriorly  the  joint  is  covered  bj  the  estemal  rotator  muscles  ;  Miucici 
and  antmorlf  by  the  paofts  and  iliacoB,  a  bnrea  being  between  it  "^""''- 


Fig.  208.' 


and  them.  Above  is  the  gluteus  minimua,  whoae  t«ndon  is  miited 
with  the  upper  end  outer  band  of  the  capsule;  and  below  is  the 
obturator  extcruus. 

DiaucHon  (fig.  204).  The  capsular  ligament  is  to  be  now  divided  cm  open 
over  the  prominence  of  the  head  of  the  femur,  and  this  bone  being  """** 
disarticulated  but  not  detached,  the  cotyloid  and  interarticular  liga- 
ments inside  it  will  appear. 

The  interarticiilar  or  round  ligament  is  attached  to  the  acetabulum  ^^,^?™ 
by  two  pieces  ;  and  to  bring  these  into  view,  the  ajmovial  membrane 
and  areolar  tissue  must  be  removed.     The  trsnaverae  ligament  over 
the  notch  is  also  to  be  defined. 

The  cotyloid  ligament  (fig.  189,  g)   is   a  narrow  band   of  fibro-  g^^t 
cartilage,  which   is   fixed  to  the   margin  of  the   acetabulum,  and  is 
prolonged  across  the  notch  on  the  inner  side,  so  as  to  form  part  of 
the  transverse  ligament.      Its  fibres  are  not  continued  around  the  J^^^"* 
acetabulum,  bat  are  fixed  to  the  margin  of  the   cavity,  and  cross  aceubQlaDi. 
one  another  in  the  band.      It  is  thickest  at  its  attachment  to  the 
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bone,  and  becomes  gradually  thinner  towards  the  free  margin,  where 
it  is  applied  to  the  head  of  the  femur. 

This  ligament  fills  up  the  hollows  in  the  rim  of  the  acetabolnm, 
and  deepens  the  socket  for  the  femur,  in  the  same  manner  as  the 
glenoid  ligament  increases  the  surface  for  the  reception  of  the  head 
of  the  humerus. 

The  transverse  ligament  (fig.  189,  A)  is  a  firm  but  narrow  band, 
which  reaches  across  the  upper  part  of  the  notch  at  the  inner  side 
of  the  acetabulum.  It  consists  partly  of  deep  special  fibres  (h) 
which  are  attached  to  the  margins  of  the  notch  ;  and  partly  of  a 
superficial  bimdle  from  the  cotyloid  ligament  (g).  Beneath  it  is 
an  aperture  by  which  vessels  and  nerves  enter  the  acetabulnm  to 
supply  the  synovial  membrane  and  the  fat  in  the  bottom  of  that 
hollow. 

The  inttrarticular  or  round  ligament  (fig.  204,  ft,  ligam.  teres)  is 
a  slight  band  about  an  inch  long,  connecting  the  femur  with  the 
innominate  bone. 

One  extremity  is  roundish,  and  is  inserted  into  the  pit  in  the  head 
of  the  femur. 

The  other  is  flattened,  and  divides  into  two  opposite  the  trans- 
verse ligament.  The  anterior  piece  (c,  pubic)  is  attached  with  the 
transverse  ligament  to  the  pubic  edge  of  the  cotyloid  notch.  The 
posterior  part  (d^  ischial)  is  inserted  beliind  the  transverse  ligament 
into  the  ischial  border  of  the  notch. 

Dissection.  To  see  its  condition  in  the  different  movements  of  the 
articulation,  it  should  be  examined  in  a  joint  in  which  the  capsule 
is  entire,  and  tlie  bottom  of  the  acetabulum  has  been  cut  out  with 
a  chisel  inside  the  pelvis. 

When  the  joint  is  in  the  extended  state,  the  ligament  is  generally 
lax,  the  two  end  attachments  being  near  each  other ;  but  if  the  femur 
is  adducted,  the  ischial  part  of  the  ligament  is  rendered  tight  because 
the  head  of  the  femur  rises. 

In  flexion  of  the  joint  the  ligament  is  tighter  than  in  extension , 
as  the  femoral  insertion  is  removed  from  the  acetabular ;  and  if,  in 
the  bent  state,  the  femur  be  rotated  out  or  adducted,  the  round 
ligament  will  be  most  stretched. 

A  synovial  membrane  lines  the  capsular  ligament,  and  is  continued 
along  it  to  the  acetabulum  and  the  head  of  the  femur.  In  the 
bottom  of  the  cotyloid  cavity  it  is  reflected  over  the  fat  in  that 
situation  ;  and  it  surrounds  the  ligamentum  teres. 

Dissection,  To  see  the  surface  of  the  acetabulum  the  lower  limb 
is  to  be  separated  from  the  trunk  by  dividing  the  interarticular 
ligament,  and  by  cutting  through  any  parts  that  connect  it  to  the 
pelvis  :  at  this  stage  the  pelvic  attachments  of  the  round  ligament 
can  be  better  displayed. 

Surfaces  of  bone.  The  articular  surfaces  of  the  bones  are  not 
completely  covered  with  cartilage. 

In  the  head  of  the  femur  is  a  pit  into  which  the  round  ligament 
is  inserted. 

The  acetabulum  is  coated  with  cartilage  at  its  circumference^ 
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except  oppowte  the  cotyloid  notch,  uid  tonchea  the  bead  of  the  cutiiuin' 
femur  by  this  part:  this  articular  surface  is  deep  above,  but^"^''' 
gradually  decreases  Awards  tbe  notch. 

Within  the  cartilage  and  close  to  the  notch,  is  a  mass  of  fat  nt  in  ths 
(fig.  189,/)  covering  about  one  third  of  tha  area  of  the  cotyloid  t*"**™^ 

Fig.  204.' 


cavity,  which  constitutes  the  gland  of  Havers     it  conunnnicates 
with  the  fat  of  the  thigh  beneath  the  transverse  hgament. 

Movement.  In  this  ball  and  socket  joint,  there  are  the  same  kinds  Kinda  of 
of  morement  as  in  the  shonlder,  viz.,  flexion  and  eztennon,  abdoc-  '""^^'"^ 
tion  and  adduction,  circumduction,  and  rotation. 

Fltxioa  and  exteiuion.  In  the  swinging  movement  Bexion  is  freer  swiaging 
than  extension,  the  thigh  being  capable  of  such  elevation  as  to  touch  bio™"*"* = 
the  belly. 

During  swinging  the  head  of  the  femur  revolves  in  the  bottom  motion  of 
of  the  acetabnluiQ,  rotating  around  a  liue  corresponding  with  the  ^[^ 
axis  of  the  head  and  neck ;  and  the  rapidity  and  extent  of  the 
movements  do  not  endanger  the  security  of  the  joint,  the  head  of 
the  bone  not  liaving  any  tendency  to  escape. 

In  flexion,  tbe  back  of  the  capsule  and  the  ilio -trochanteric  band  i^tsaf 
are  put  on  the  stretch  ;  and  in  extension,  tbe  strong  ilio  and  pubio- 
femoral  bands  are  tightened. 

In  abdiictUm  and  adduction  the  femur  is  removed  from,  or  brought  i*t«til 
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towards  the  middle  line  of  the  body.  Of  the  two,  abdaction  is  the 
most  extensive,  because  the  limb  may  soon  meet  its  fellow  when  it 
is  moved  inwards,  though,  if  it  is  carried  in  front  of  the  other, 
adduction  is  considerable. 

In  both  states  the  head  moves  in  the  opposite  direction  to  the 
shaft  Thus,  as  the  femur  is  abducted,  the  head  descends,  and  the 
greater  part  of  the  articular  surface  projects  below  the  acetabalom  ; 
and  when  the  limb  is  raised  to  its  utmost,  the  great  trochanter 
comes  to  rest  on  the  margin  of  the  acetabulum,  so  as  to  limit  farther 
motion.  As  the  limb  descends  and  approaches  the  other,  the  head 
rises  into  the  socket  of  tlie  joint,  and  is  securely  lodged,  finally,  in 
the  deepest  part  of  the  cavity. 

In  abduction,  the  inner  band  of  the  capsule  is  tightened  over  the 
projecting  head  of  the  femur,  the  upper  part  being  relaxed.  And 
in  adduction,  the  outer  band  of  the  capsule  is  rendered  tense  enough 
to  arrest  the  movement. 

Dislocation  may  take  place  in  both  these  lateral  movements,  the 
edge  of  the  cotyloid  cavity  serving  as  the  fulcrum  by  which  the 
femur  can  be  lifted  out  of  the  hollow ;  in  the  one  case  (adduction) 
the  neck  of  the  femur  rests  on  the  brim  of  the  acetabulum,  and  in 
the  other  (abduction)  the  great  trochanter  is  supported  on  the  margin 
of  the  joint-socket.  After  a  dislocation  has  been  reduced,  the  state 
of  adduction,  with  the  knees  fastened  together,  is  the  securest  posi- 
tion in  which  the  limb  can  be  placed,  inasmuch  as  the  head  of  the 
femur  then  occupies  the  deepest  part  of  the  acetabulum. 

In  circumduction  J  the  four  kinds  of  angular  motion  above  noticed 
take  place  in  succession,  viz.,  flexion,  abduction,  extension,  and 
adduction  ;  and  the  limb  describes  a  cone,  whose  base  is  at  its  ex- 
tremity, and  apex  at  the  union  of  the  neck  with  the  shaft  of  the 
femur.  This  movement  is  less  free  than  in  the  shoulder- joint,  be- 
cause of  the  greater  bend  between  the  neck  and  shaft  of  the  f emor. 

There  are  two  kinds  of  rotation,  internal  and  external :  in  the 
former,  the  great  toe  is  turned  in ;  and  in  the  latter,  the  more 
extensive  of  the  two,  it  is  moved  outwards. 

In  rotation  inwards,  the  head  of  the  femur  rolls  backwards  hori- 
zontally across  the  acetabulum,  the  great  trochanter  being  put 
forwards  ;  and  the  shaft  of  the  bone  revolves  around  a  line  inside 
it,  which  passes  from  the  head  to  the  inner  condyle.  During  this 
movement  the  posterior  half  of  the  capsule  is  put  on  the  stretch, 
and  the  anterior  is  relaxed. 

In  rotation  out  the  head  of  the  bone  rolls  forwards  across  the 
cotyloid  cavity,  and  the  great  trochanter  is  brought  backwards, 
whilst  the  shaft  of  the  femur  moves  round  the  line  on  its  inner 
side  before  noticed.  The  fore  part  of  the  capsule  is  now  put  on 
the  stretch,  and  the  hinder  is  rendered  loose. 

The  movement  of  rotation  is  destroyed  by  fracture  of  the  neck 
of  the  bone.  Its  degree  is  proportioned  to  the  length  of  the  neck, 
and  is  therefore  greater  in  the  femur  than  in  the  humerus. 

Use  of  bend  of  femur.  By  means  of  the  angle  at  the  union  of  the 
neck  with  the  shaft,  the  pelvis  is  more  firmly  propped  than  it  would 
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be  if  the  neck  was  in  a  line  with  the  rest  of  the  femur.    It  permits  gi«ater 
also  greater  surface  contact  between  the  head  of  the  femur  and  the  J^Jj^. 
hip  bone,  since  the  whole  head  can  be  lodged  in  the  cotyloid  cavity 
in  progression.    It  gives  greater  security  to  the  joint  in  flexion  gives 
and  extension,  for  if  the  neck  and  shaft  of  the  bone  were  in  a  line,  security ; 
only  half  of  the  articular  surface  could  enter  the  socket  of  the 
innominate  bone  in  walking,  and  running.    The  important  move-  rotation ; 
ment  of  rotation  is  also  due  to  this  angle  ;    and  greater  space  is  and  greater 
obtained  through  it  for  the  location  of  the  adductor  muscles  on  the  SJiJcicaf 
inner  side  of  the  femur. 

Dissection,  After  the  limb  is  removed,  the  attachments  of  all  the  Examine 
muscles  in  the  thigh  are  to  be  examined  more  minutely  before  the  Sj^^Jj^^J^^ 
dissection  of  the  leg  is  undertaken.    The  muscles  should  not  be 
removed  from  the  femur,  but  about  two  inches  of  each  should  be 
left  for  after  study. 


Section  IV. 

THE  BACK  OF  THE  LEG. 

Directions,  Before  the  dissection  of  the  leg  is  begun,  the  student  Soiflwe 
should  make  himself  acquainted,  as  in  the  thigh,  with  the  promi-  """^  "*' 
nences  of  bone  and  muscle  on  the  surface,  and  with  the  markings 
which  indicate  the  position  of  the  larger  vessels. 

Prominences  of  bone.  The  bones  of  the  leg  can  be  traced  beneath  in  the  leg 

the  skin  from  the  knee  to  the  ankle  joint    On  the  inner  side  is  the  and  fibula 

tibia,  which  is  subcutaneous  in  all  its  extent,  and  is  limited  in  front  ^  ««P«r- 
'  _  '  ficiaL 

and  behind  by  a  sharp  ridge  :  above,  it  presents  in  front  a  promi- 
nent tubercle  into  which  the  ligament  of  the  patella  is  inserted  ; 
and  below,  it  ends  on  the  inner  side  of  the  ankle  in  the  internal 
malleolar  projection.  On  the  outer  side  of  the  leg  the  lower  half 
of  the  fibula  may  be  felt  with  ease,  but  the  upper  half  with  more 
difficulty  in  consequence  of  the  prominence  of  the  muscles  of  the 
calf.  The  head  of  this  bone  may  be  recognised  below  the  knee ; 
and  the  lower  end  forms  the  eminence  (malleolus)  on  the  outer 
side  of  the  ankle  joint. 

On  the  side  of  the  ankle  joint  are  the  prominent  malleoli ;  and  Ankle-joint, 
when  the  joint  is  extended,  the  head  of  the  asti*agalus  can  be  felt 
below  the  tibia. 

Muscles  and  vessels  of  the  leg.  On  the  back  of  the  leg  is  the  swell  Behind  in 
of  the  calf  :  this  is  formed  by  the  superficial  muscles,  and  from  it  j^g^  °     * 
descends  the  fiim  band  of  the  tendo  Achillis,  by  which  those  muscles  tendo 
are  connected  with  the  heel.    Between  the  tendon  and  the  edge  of  ^^^^fei 
tlie  tibia,  but  nearest  the  former,  is  placed  the  superficial  part  of  vesseia. 
the  posterior  tibial  artery.    In  front  between  the  tibia  and  fibula 
are  the  flexor  muscles  of  the  ankle  and  the  extensors  of  the  toes, 
amongst  which  the  anterior  tibial  artery  lies  deeply  ;  the  position  Lin«  of 
of  the  vessel  will  be  indicated  by  a  line  from  the  centre  of  the  tibial 
ankle-joint  to  the  inner  side  of  the  head  of  the  fibula.  vesseia. 
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Prominences  of  the  foot.  At  the  inner  border  of  the  foot,  about  an 
inch  in  front  of  the  internal  malleolus,  is  the  prominent  scaphoid 
bone  pointing  out  the  spot  at  which  an  amputation  (Chopart's)  is 
practised ;  whilst  one  inch  and  a  half  farther  forwards  is  a  slight 
depression  marking  the  articulation  between  the  internal  cuneiform 
and  the  metatarsal  bone  of  the  great  toe.  About  the  centre  of  the 
outer  border  of  the  foot  is  the  eminence  of  the  tarsal  end  of  the 
fifth  metatarsal  bone.  A  line  over  the  dorsum  of  the  foot,  from 
the  centre  of  the  ankle  joint  to  the  interval  between  the  inner  two 
toes,  will  he  over  the  position  of  the  main  artery. 

Position.  For  the  dissection  of  the  back  of  the  leg,  the  limb  is  to 
be  placed  on  its  front,  with  the  foot  over  the  side  of  the  dissecting- 
table  ;  and  the  muscles  of  the  calf  are  to  be  put  on  the  stretch  by 
fastening  the  foot. 

Dissection.  For  the  removal  of  the  skin,  one  cut  may  be  made 
along  the  middle  of  the  leg  to  the  sole  of  the  foot,  where  a  trans- 
verse incision  is  to  be  carried  over  the  heel.  The  two  resulting  flaps 
of  skin  may  be  raised, — the  outer  one  as  far  as  the  fibula,  and  the 
other  as  far  as  the  inner  margin  of  the  tibia. 

In  the  fat  the  cutaneous  nerves  and  vessels  are  to  be  followed. 
On  the  inner  side,  close  to  the  tibia,  is  the  internal  saphenous  vein 
with  the  nerve  of  the  same  name,  together  with  twigs  of  the  internal 
cutaneous  near  the  knee.  In  the  centre  of  the  leg  lies  the  external 
saphenous  vein,  with  the  small  sciatic  nerve  as  its  companion  above, 
and  the  external  saphenous  nerve  below  the  middle  of  the  leg.  On 
the  outer  side,  in  the  upper  third,  cutaneous  offsets  of  the  external 
popliteal  nerve  will  be  met  with. 

The  superjicial  fascia^  or  the  fatty  layer  of  the  back  of  the  leg,  is 
least  thick  over  the  tibia.  Over  the  line  of  the  superficial  vessels 
it  may  be  separated  into  two  layers. 

Superficial  Veins.  Two  veins  appear  in  the  dissection  of  the  back 
of  the  leg,  which  are  named  saphenous — inner  and  outer. 

The  internal  saphenous  vein  (fig.  206,  d)  begins  in  an  arch  on  the 
dorsum  of  the  foot  (p.  689).  Ascending  along  the  leg  in  front  of 
the  inner  ankle,  and  then  behind  the  inner  edge  of  the  tibia,  it 
reaches  the  thigh  (p.  608).  In  the  leg  the  vein  is  joined  by  super- 
ficial branches,  and  by  deep  roots  from  the  tibial  veins. 

The  external  saphenous  vein  (fig.  205,  c)  begins  at  the  outer  end 
of  the  arch  on  the  dorsum  of  the  foot,  and  appears  below  the  outer 
ankle.  The  vein  then  courses  along  the  back  of  the  leg  to  the 
ham,  where  it  ends  in  the  popHteal  vein.  It  receives  large  branches 
about  the  heel,  and  others  on  the  back  of  the  leg,  communicating 
with  the  internal  saphenous. 

Cutaneous  arteries  accompany  the  superficial  veins  and  ner>'^es  of 
the  leg. 

Cutaneous  Nerves  (fig.  205).  The  nerves  in  the  fat  of  the  back 
of  the  leg  are  prolongations  of  branches  already  met  with,  viz.,  the 
internal  and  external  saphenous,  external  pophteal,  small  sciatic, 
and  internal  cutaneous  of  the  thigh. 

The  internal  sapJienous  nerve  (fig.  205, '),  accompanies  the  vein  of 
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the  same  name  beyond  the  knee  (p.  628),  and  terminaleB  at  the  termimttoii- 
middle  of  the  inner  border  of  the  foot.    In  the  leg  the  nerve  givea 


*  Firat  viev  of  the  bock  of  the  leg  (lUoBtntioiu  of  Dinections).  Mutda  .- 
A.  QistrocneaiiiK.     b.  BoUos.     o.  SemimeinbTsnoatu.     d.  Bieeps.     Vatli: 

a.  Foplite&l  tTtery.  b.  Inner  upfaenoui  Tsio.  e.  Biternsl  uphenmu  tein. 
Nervf:  1.  Extern&l,  and  2,  intem&l  popliteal.  3.  Short  lapheaoiu.  4. 
ConunonicAtiDg  peroDeal.  E.  Comison  trunk  of  ihort  laphMiaos.  6.  Small 
■ciatic.      7.   Internal  saphenooB.      S,   Internal  cataneoag  [inDor  piece). 

f  Second  -riew  at  the  back  of  the  leg  (Ulnitrations  of  DivectiDnB).  Mui- 
da:  A.  aaatrocnemiiu,  cut.  B.  Soleua.  a.  Plantam.  s.  Semimembnno- 
nu.     I.  Semiteniiinoeaji.     r.  Tendo  Achillia.     Vatit :  a.  Popliteal  arterjr. 

b.  Inner  lover  artjcalar.  c.  External  lower  articular,  d.  Internal  raphenaas 
vein,  e,  Eitenial  laphenoiiB  Tein.  Nervu ;  1.  Bitemal  popliteal.  2. 
Inteinal  popliteal.     3.  Short  aaphKioiii^  cot.     4.  Cntaneooa  plMitar  branch. 
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off  lateral  cutaneous  ofEsets,  and  some  of  tliese  turn  over  the  tilnA 
to  the  anterior  aspect. 

The  external  saphenous  nerve  (fig.  205,  *)  is  a  branch  of  tlie  intenial 
popliteal  (p.  655).  Perforating  the  deep  fascia  about  the  middle 
of  the  leg,  it  is  continued  with  the  external  saphenous  vein  below 
the  outer  ankle,  and  is  distributed  to  the  outer  side  of  the  foot  and 
little  toe.  As  soon  as  the  nerve  enters  the  fat  it  is  joined  by  the 
communicating  branch  of  the  external  popliteal ;  and  near  the  heel 
it  gives  large  and  long  branches  to  the  integuments. 

Cutaneous  nerves  of  the  external  popliteal.  One  branch  cf  the 
external  popliteal  trunk,  viz,  communicating  peronecU  (pg.  205,  *), 
joins  the  external  saphenous  nerve  about  the  middle  of  the  leg : 
but  not  uncommonly  this  branch  extends  as  a  distinct  nerve  as  far 
as  the  heel.  One  or  two  other  small  cutaneous  offsets  of  the  external 
popliteal  terminate  over  the  fore  part  and  outer  side  of  the  leg  in 
the  upper  half. 

Tlie  small  sciatic  nerve  (fig.  205, ')  perforates  the  fascia  near  the 
popliteal  space,  and  reaches  to  about  the  middle  of  the  leg  with  the 
external  saphenous  vein  :  it  ramifies  in  the  integuments,  and  joins 
the  external  saphenous  nerve. 

Offset  of  the  internal  cutaneous  (fig.  205, ').  The  inner  branch  of 
the  internal  cutaneous  of  the  thigh  (p.  609),  extends  to  the  middle 
of  the  leg,  and  communicates  with  the  internal  saphenous  nerve. 

Dissection,  The  deep  fascia  will  be  seen  by  removing  the  fat- 
The  superficial  vessels  and  ner\'es  may  bo  either  cut  or  turned 
aside. 

The  special  or  deep  fascia  on  the  posterior  aspect  of  the  leg  covers 
the  muscles,  and  sends  a  thick  process  between  the  deep  and  super- 
ficial layers.  Above,  itis  continuous  with  the  investing  membrane  of 
the  thigh,  and  receives  offsets  from  the  tendons  about  the  knee  ;  and 
below,  it  joins  the  two  annular  ligaments  (p.  690).  Externally  it  is 
continued  uninterruptedly  from  the  one  aspect  of  the  limb  to  the 
other,  but  internally  it  is  fixed  to  the  edge  of  the  tibia.  Veins  are 
transmitted  through  it  from  the  deep  to  the  superficial  vessels. 

Dissection.  The  fascia  is  to  be  divided  along  the  centre  of  tlie 
leg  as  far  as  the  heel,  and  is  to  be  taken  from  the  surface  of  the 
gastrocnemius  muscle.  By  fixing  with  a  stitch  the  inner  cut  head 
of  the  gastrocnemius,  the  fibres  of  the  muscle  will  be  more  easily 
cleaned. 

Superficial  Layer  of  Muscles.  In  the  calf  of  the  leg  there  are 
three  muscles,  gastrocnemius,  soleus,  and  plantaiis,  which  extend  the 
ankle.  The  two  first  are  large,  giving  rise  to  the  prominence  on 
the  surface,  and  end  below  by  a  common  tendon  ;  but  the  last,  in- 
considerable in  size,  is  chiefly  tendinous. 

Tlie  Gastrocnemius  (fig.  205,  ^),  tlie  most  superficial  muscle,  is 
tendinous  along  the  middle,  and  has  above  two  distinct  pieces  or 
heads,  which  connect  it  with  the  condyles  of  the  femur.  The  inner 
head  of  origin  is  attached  by  a  large  tendon  to  an  impression  at  the 
posterior  aspect  of  the  inner  condyle,  behind  the  insertion  of  the 
adductor  magnus  ;  and  by  fleshy  fibres  to  the  line  above  the  condyle. 
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The  outer  head  is  fixed  by  tendon  to  a  pit  on  the  outer  surface  of 
the  corresponding  condyle,  above  the  attachment  of  the  popliteus 
muscle,  and  to  the  upper  and  hinder  part  of  the  same  condyle.    The  ^^^  ^^i^,^ 
fleshy  fibres  of  the  two  heads  are  united  along  the  middle  line  by  a  *»  tendo 
narrow  thin  aponeurosis,  and  terminate  inferiorly  with  the  soleus  in  ** 

the  common  tendon  of  insertion. 

One  surface  is  covered  by  the  fascia.    The  other  is  in  contact  with  parts 
the  soleus  and  plantaris,  and  with  the  popliteal  vessels  and  the  ^i!^ 
internal  popliteal  nerve.    The  heads,  by  which  the  muscle  arises, 
assist  to  form  the  lateral  boundaries  of  the  popliteal  space  :  and  the 
fleshy  inner  one  descends  lower  than  the  outer.    In  the  outer  head 
a  piece  of  fibro-cartilage  or  a  sesamoid  bone  may  exist 

Action.  When  the  foot  is  unsupported,  the  gastrocnemius  extends  Use  with 
the  ankle ;  and  when  the  toes  rest  on  the  ground,  it  raises  the  os  ft^  ^* 
calcis  and  the  weight  of  the  body,  as  in  standing  on  the  toes,  and  and  fixed, 
in  progression. 

Taking  its  fixed  point  at  the  os  calcis,  the  muscle  draws  down  Acting  fh)in 
the  femur  so  as  to  bend  the  knee-joint.  below. 

Dissection.  To  see  the  soleus,  the  gastrocnemius  is  to  be  reflected  Detach 
by  cutting  across  the  remaining  head  (fig.  206),  and  the  vessels  and  SSw!!**^^ 
nerves  it  receives.    After  the  muscle  has  been  thrown  down,  the 
soleus  and  plantaris  must  be  cleaned. 

The  SOLEUS  (fig.  206,  ^)  is  a  large  flat  muscle,  which  is  attached  Soleus  Is 
to  both  bones  of  the  leg.    It  arises  from  the  head,  and  the  upper  «5^J|Ja*^ 
third  or  half  of  the  posterior  surface  of  the  shaft  of  the  fibula  ;  of  the  leg, 
from  the  oblique  line  across  the  tibia,  and  from  the  posterior  edge 
of  this  bone  in  the  middle  third  ;  and  between  the  bones  from  an  ^nd  joins 
aponeurotic  arch  over  the  large  bloodvessels.    Its  fibres  are  directed  *h®  tendon 
downwards  to  the  common  tendon. 

The  superficial  surface  of  the  soleus  is  in  contact  with  the  gastro-  Farts  over 
cnemius  ;  and  where  the  two  touch  they  are  aponeurotic.    Beneath 
the  soleus  lie  the  bones  of  the  leg,  the  deep  layer  of  muscles,  and  and  onder 
the  vessels  and  nerves. 

Action.   In  its  action  on  the  foot  the  soleus,  like  the  gastro-  Use, 

cnemius,  extends  the  ankle  and  points  the  toes  when  the  foot  is  the  foot 

free  to  move  ;  and  raises  the  heel  if  the  toes  rest  on  the  ground.       ' 

By  the  sudden  and  powerful  contraction  of  the  fibres  of  both       .        ' 
11  1       .  X.  1      T^  rnptureof 

muscles,  the  common  tendon  is  sometimes  broken  across.  tendon. 

If  it  acts  from  the  os  calcis,  it  will  draw  back  the  bones  of  the  Acting  tnm 

leg  into  a  vertical  position  over  the  foot,  as  the  body  is  raised  to      **^* 

the  erect  posture  after  stooping. 

Tkndo  Aohillis  (fig.  206,  ').    The  common  tendon  of  the  gastro-  Ichiuis: 

^  cnemius  and  soleus  is  one  of  the  strongest  in  the  body.    About  three 

inches  wide  above,  it  commences  at  the  middle  of  the  leg,  though 

it  receives  fleshy  fibres  on  the  under  surface  nearly  to  the  lower 

end  :  below  it  is  narrowed,  and  is  inserted  into  the  lower  half  of  ^^^^ 

the  tuber  calcis  at  the  posterior  aspect.    A  bursa  intervenes  between 

it  and  the  upper  part  of  the  tuberosity.    The  tendon  is  close  beneath 

the  fascia ;  and  lying  along  its  outer  side,  but  superficial  to  it,  are 

the  external  saphenous  vein  and  nerve. 
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Position  and 


The  PLANTARis  (fig.  206,  ^)  is  remarkable  in  having  the  longest 
tendon  in  the  body,  which  takes  the  appearance  of  a  riband  when 
it  is  stretched  laterally.  About  three-quarters  of  an  inch  wide,  the 
muscle  arises  from  the  line  above  the  outer  condyle  of  the  femur, 
and  from  the  posterior  ligament  of  the  knee-joint ;  and  the  tendon 
is  inserted  into  the  os  calcis  with  or  by  the  side  of  the  tendo  Achillis, 
or  into  the  fascia  of  the  leg. 

The  belly  of  the  muscle,  about  three  inches  in  length,  is  concealed 
by  the  gastrocnemius,  but  the  tendon  appears  on  the  inner  side  of 
the  tendo  Achillis  about  the  middle  of  the  leg.  This  little  muscle 
crosses  the  popliteal  vessels,  and  lies  on  the  soleus. 

Action,  It  assists  slightly  the  gastrocnemius  in  extending  the 
ankle  if  the  foot  is  not  fixed  ;  and  in  bending  the  knee-joint  if  the 
foot  is  immoveable. 

Dissection  (fig.  207).  The  soleus  is  to  be  detached  from  the  bones 
of  the  leg,  and  the  muscles  and  nerves  entering  it  are  to  be  divided ; 
but  in  raising  it,  the  student  should  take  care  not  to  injure  the  thin 
deep  fascia  and  the  vessels  and  nerves  beneath.  The  superficial 
muscles  may  be  next  removed  by  cutting  through  their  tendons 
near  the  os  calcis  ;  and  the  bursa  between  the  tendo  Achillis  and 
the  08  calcis  should  be  opened. 

The  piece  of  fascia  between  the  muscles  of  the  superficial  and 
deep  layers  is  next  to  be  cleaned ;  and  the  integuments  between 
the  inner  ankle  and  the  heel  are  to  be  taken  away  to  lay  hare  the 
annular  ligament,  but  a  cutaneous  nerve  to  the  sole  of  the  foot, 
which  pierces  the  ligament,  is  to  be  preserved. 

Deep  part  of  the  fascia.  This  intermuscular  piece  of  the  fascia  of 
the  leg  is  fixed  to  the  tibia  and  fibula,  and  binds  down  the  deep 
layer  of  flexor  muscles.  Beneath  the  soleus  it  is  thin  and  indistinct ; 
but  lower  in  the  limb  it  is  much  stronger,  and  is  marked  by  some 
transverse  fibres  near  the  malleoli,  which  give  it  the  appearance  and 
office  of  an  annular  ligament  in  that  situation.  Inferiorly  it  joins 
the  internal  annular  ligament  between  the  heel  and  the  inner  ankle. 
Dissection.  The  deep  layer  of  muscles,  the  posterior  tibial  nerve, 
and  the  trunk  and  oflfeets  of  the  posterior  tibial  vessels,  will  be  laid 
bare  by  the  removal  of  the  fascia  and  the  areolar  tissue.  A  muscle 
between  the  bones  (tibialis  posticus)  is  partly  concealed  by  an 
aponeurosis  which  gives  origin  to  the  two  lateral  muscles  (flexor 
communis  and  flexor  pollicis);  and  it  will  not  fully  appear  until 
after  the  membrane  covering  it  has  been  divided  longitudinally, 
and  reflected  to  the  sides. 

To  prepare  the  peroneal  artery,  evert  and  partly  divide  the  flexor 
pollicis  in  which  it  is  contained  ;  then  define  branches  of  it  to  the 
front  of  the  leg,  the  outer  side  of  the  foot,  and  to  join  the  posterior 
tibial  artery. 

Deep  Layer  of  Muscles  (fig.  207).  The  deep  muscles  at  the 
back  of  the  leg  are  four  in  number,  viz.,  popliteus,  flexor  longus 
pollicis,  flexor  longus  digitorum,  and  tibialis  posticus.  The  first  of 
these  is  close  to  the  knee-joint ;  it  crosses  the  bones,  and  is  covered 
by  a  special  aponeurosis.    The  flexors  lie  on  the  bones,  the  one  of 
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the  great  toe  resting  on  the  fibula,  and  that  of  the  other  toea  oc 
tibia.    And  the  tibialis  covers  the  interosseous  membrane.     '\ 
the  exception  of  the  popliteus,  all  enter  the  sole  of  the  foot ; 
hnro   a  fleshj  part  parallel    to  the 
bones   of  the  leg,   and    a   tendinous 
part  beneath  the  tarsus. 

The  PorLiTEDS  (fig.  207  *)  arisea  by 
tendon,  witbin  the  capsule  of  the 
knee-joint,  from  the  front  of  an  ob- 
long depression  on  the  outer  surface 
of  the  external  condyle  of  the  femur ; 
and  external  to  the  capsule  of  the 
joint,  some  fleshy  fibres  arise  from 
the  posterior  ligament.  The  tendon 
givea  rise  to  fibres,  which  are  irwerltd 
into  the  tibia  above  the  oblique  line 
on  the  posterior  surface. 

The  muBcle  rests  on  the  tibia,  and 
IB  covered  by  a  fascia  derived  in 
great  part  from  the  tendon  of  the 
semimembranoauB  muscle  :  on  it  lie 
the  popliteal  vessels  and  nerve,  and  the 
gaatrocnemiua  and  plantaris.  Along 
the  upper  border  are  the  lower  arti- 
cular vessels  and  nerve  of  the  inner 
sideof  the  knee ;  and  the  lower  border 
corresponds  with  the  attachment  of 
the  solens  on  the  tibia.  The  origin 
will  be  seen  with  the  dissection  of  the 
ligamentfl  of  the  knee-joint. 

Actian,  The  leg  being  free,  the 
muscle  bends  the  knee-joint,  and  tlien 
rotates  inwards  the  tibia.  The  foot 
resting  on  the  ground,  it  will  support 
the  knee.  According  to  the  view  of 
Theile,  it  retracts  the  external  semi- 
lunar fibro-cartilage. 

The  FLEXOR  LONOOS  P0LLICI8  (fig, 
207,  ')  arises  below  the  soleus  from 
the  lower  half  or  two  thirds  of  the 

posterior  surface  of  the  fibula  ;  from  the  intermuscular  septum 
twcen  it  and  the  peronei  muscles  ;  and  from  the  aponeurosis  over 

•  Deep  diB«c(ion  of  the  back  of  the  leg  (Illuswatiotu  of  DisMctiona), 
Muaelei :  i.  Poplitetu.  b.  Oal«r,  and  c,  inner  part  of  solens,  cut.  d 
TibLalLa  pofiticui.  i.  Fleior  digitoram.  ».  Plsior  polUcij.  o.  ParonBtts 
longus.  H.  PeroQBns  brevis.  i.  Tsndo  AchilliE.  Artcria ;  a.  Popliteal. 
6.  Inferior  intamal,  and  e,  inferior  oitemal  ■rtienlar.  d.  Anterior  tibial! 
r.  Posterior  tibial,  and/,  its  commanioating  branch  to  peroneaJ.  g.  Psroneal 
artery.  A.  Continaatioo  of  peronoal  to  outer  aids  of  the  foot  Nrrna:  1. 
Internal  popliteal.  2.  Mmcolar  branoh  of  postorior  tibial  3.  Postarior 
tibial.    4-  Cotaoeoos  plantar. 
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the  tibialis.  Inferiorly  the  tendon  of  the  muscle  enters  a  groove 
in  the  astragalus,  and  crosses  the  sole  of  the  foot  to  its  insertioD 
into  the  great  toe. 

Above,  the  muscle  is  covered  by  the  soleus ;  but  belo"w,  it  is 
superficial,  and  is  in  contact  with  the  fascia.  It  lies  on  the  fibula 
and  lower  end  of  the  tibia,  and  conceals  the  peroneal  vessels. 
Along  the  inner  side  are  the  j>08terior  tibial  nerve  and  vessels : 
and  contiguous  to  the  outer  margin,  but  separated  by  fascia,  are  the 
peronei  muscles. 

AcHon.  The  foot  being  unsupported,  the  flexor  bends  the  last 
phalanx  of  the  great  toe,  and  extends  then  the  ankle. 

The  foot  resting  on  the  ground,  the  muscle  raises  the  heel  ;  and 
it  moves  back  the  fibula  as  the  body  rises  from  stooping. 

The  FLEXOR  LONGCS  DiGiTORUM  (fig.  207,  ^  flcxor  perforans)  arises 
from  the  posterior  surface  of  the  tibia,  extending  from  the  attach- 
ment of  the  soleus  to  about  three  inches  from  the  lower  extremity ; 
and  from  the  aponeurosis  covering  the  tibialis  posticus.  Its  tendon 
enters  a  partition  in  the  annular  ligament,  which  is  superficial  to 
the  sheath  of  the  tibialis  ;  and  it  divides  in  the  sole  of  the  foot  into 
tendons  for  the  four  outer  toes. 

The  muscle  is  narrow  and  pointed  above,  and  is  placed  beneath 
the  soleus ;  but  in  the  lower  half  it  is  in  contact  with  the  fascia, 
and  the  posterior  tibial  vessels  and  nerve  lie  on  it.  The  deep 
surface  rests  on  the  tibia  and  the  tibialis  posticus. 

Action.  The  muscle  bends  the  farthest  phalangeal  joints  of  the 
four  smaller  toes,  and  then  extends  the  ankle. 

If  the  toes  are  in  contact  with  the  ground,  the  flexor  helps  to 
raise  the  heel  in  walking  ;   and  to  move  back  the  tibia  in  the  act  * 
of  rising  from  stooping. 

The  TIBIALIS  POSTICUS  (fig.  207,  ^)  occupies  the  interval  between 
the  bones  of  the  leg,  but  it  crosses  over  the  tibia  inferiorly  to  reach 
the  inner  side  of  the  foot.  The  muscle  arises  from  an  aponeurosis 
superficial  to  it,  and  from  the  interosseous  membrane,  except  about 
one  inch  below  ;  from  an  impression  along  the  outer  border  of  the 
tibia,  which  reaches  from  the  head  of  the  bone  to  rather  beyond  the 
attachment  of  the  flexor  longus  digitorum  ;  and  from  the^  adjacent 
inner  surface  of  the  shaft  of  the  fibula  as  far  down  as  the  lowest 
fifth.  In  the  lower  part  of  the  leg  the  muscle  is  directed  beneath 
the  flexor  digitorum  ;  and  its  tendon,  entering  the  inner  space  in 
the  annular  ligament,  reaches  the  inner  side  of  the  foot  to  be  in- 
serted into  the  scaphoid  and  other  bones  (p.  687). 

The  tibialis  is  concealed  by  the  aponeurosis  before  mentioned, 
and  is  overlapped  by  the  neighbouring  muscles  ;  but  in  the  lower 
part  of  the  leg  it  is  placed  between  the  tibia  and  the  long  flexor 
of  the  toes.  On  the  muscle  are  the  posterior  tibial  vessels  and 
nerve.  The  upper  end  presents  two  pointed  processes  of  attach- 
ment— that  to  the  tibia  being  the  highest — between  which  the 
anterior  tibial  vessels  are  directed  forwards. 

Action.  Its  action  on  the  moveable  foot  is  to  shorten  the  inner 
border  by  drawing  down  the  scaphoid  bone,  and  to  extend  the  ankle 
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joint.     The  toes  resting  on  the  ground,  it  will  aid  the  mnscles  of  and  fixed : 
the  calf  in  raising  the  heel  in  the  progression  of  the  body. 

In  standing,  the  muscle  can  raise  the  inner  border  of  the  foot  in  standing, 
with  the  tibialis  anticus,  so  as  to  throw  the  weight  of  the  body  on 
the  outer  edge. 

As  the  body  rises  from  stooping,  the  tibialis  draws  back  the  bones  in  rising  up. 
of  the  leg,  with  the  soleus. 

The  aponeurosis  covering  the  tibialis  is  attached  laterally  to  the  "^AJJIS^ 
bones,  but  has  a  defined  border  inferiorly  over  the  muscle.    By  one  ^  aponra^ 
surface  it  gives  origin  to  the  flexors  of  the  toes,  and  by  the  other  to  "■^* 
the  tibialis. 

The  POSTERIOR  TIBIAL  ARTERY  (fig.  207,  e)  is  ouc  of  the  branches  Po«t«rlor 
resulting  from  the  bifurcation  of  the  popliteal  trunk  (p.  652).    The  ^^ 
vessel  extends  from  the  lower  border  of  the  popliteus  muscle  to  extent, 
the  lower  edge  of  the  internal  annular  ligament,  where  it  ends  in 
two  plantar  branches  for  the  sole  of  the  foot. 

At  its  origin  the  artery  lies  midway  between  the  tibia  and  fibula,  conrsc. 
but  as  it  approaches  the  lower  part  of  the  leg  it  gradually  inclines 
inwards  ;  and    at   its   termination    it   is  placed   below   the   tibia, 
internal  to  the  centre  of  the  hollow  between  the  heel  and  the  inner 
ankle. 

As  far  as  the  middle  (in  length)  of  the  leg  the  vessel  is  concealed  £Sui?*^*' 
by  two  muscles  of  the  calf,  viz.,  gastrocnemius  and  soleus  ;  but  upper  and 
below  that  spot,  as  it  lies  between  the  tendo  Achillis  and  the  inner  ^^^       ' 
edge  of  the  tibia,  it  is  covered  only  by  the  teguments  and  the  deep 
fascia.    At  its  termination  it  is  placed  beneath  the  annular  ligament. 
For  its  upper  half  the  trunk  lies  over  the  tibialis  posticus,  but  JJJ^,^' 
afterwards  on  the  flexor  digitorum,  and  on  the  lower  end  of  the 
tibia  and  the  ankle-joint.    On  the  outer  side  is  the  flexor  poUicis. 

Between  the  heel  and  the  ankle,  the  artery  is  placed  between  the  Beneath 
tendons  of  the  common  flexor  of  the  digits  and  special  flexor  of  the  ligament 
great  toe. 

Venae  comites  closely  surround  the  vessel.    The  posterior  tibial  Vein*, 
nerve  is  at  first  internal  to  the  artery  ;  but  at  the  distance  of  one  Nerve, 
inch  and  a  half  it  crosses  to  the  outer  side,  and  retains  that  position 
throughout. 

This  artery  supplies  branches  to  the  muscles  and  the  tibia,  and  a  Branches, 
large  peroneal  trunk  to  the  outer  side  of  the  leg. 

a.  Muscular  branches  enter   the  deep  layer  of  muscles,  and  the  Muscular, 
soleus ;  and  an  offset  from  the  branch  to  the  soleus  pierces  the  attach- 
ment of  that  muscle  to  the  tibia,  and  ascends  to  the  knee-joint. 

b.  A  nutritious  artery  of  the  shaft  of  the  tibia  is  uncertain  in  its  Nutritious 
place  of  origin  :  penetrating  the  tibialis,  it  enters  the  canal  on  the  ***  **^^ 
posterior  surface  of  the  bone,  and  ramifies  in  the  interior. 

c.  A  communicating  branch  (/)  arises  opposite  the  lower  end  of  Communi- 
the  tibia,  and  passes  outwards  beneath  the  flexor  pollicis,  to  unite 

in  an  arch  with  a  corresponding  offset  of  the  peroneal  artery. 

d.  Articular  branches  arise  from  the  artery  opposite  the  ankle-  Artlc^ 
..  1  i*i.  i^iTi  hranches. 
jomt,  and  enter  the  articulation. 

e.  Cutaneous  offsets  appear  through  the  fascia  in  the  lower  half  ^jjjjj^"* 

XX 
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of  the  leg ;  the  largest  of  these  pierces  the  annular  ligament,  and 
acoompanies  the  cutaneous  plantar  nerve  to  the  sole  of  the  foot. 

Sixe  of  Peeuluiritiet.  If  the  posterior  tibial  artery  is  smaller  than  usual,  or  abeenty 

tibial  its  deficiencies  in  the  foot  will  be  supplied  by  a  large  communicatiDg  bnmcb 

changea.        f^^jj^  ^jj^  peroneal  artery,  which  is  directed  inwards  at  the  lower  end  of  the 

tibia,  and  either  joins  the  small  tibial  vesseli  or  runs  alone  to  the  sole  of 

the  foot. 

The  PERONEAL  ARTERY  (fig.  207,  g)  18  often  as  large  as  the  pos- 
terior tibial,  and  arises  from  that  vessel  about  one  inch  and  a  half 
from  the  beginning.  It  takes  tlie  fibula  as  its  guide,  and  lying  close 
to  that  bone  in  the  fibres  of  the  flexor  pollicis,  reaches  the  lower 
part  of  the  interosseous  membrane.  At  this  spot  it  sends  forwards 
a  branch  to  the  front  of  the  leg  (anterior  peroneal)  ;  and  it  is 
directed  onwards  over  the  articulation  between  the  tibia  and  fibnia 
to  the  outer  side  of  the  heel  (A),  where  it  terminates  in  branches, 
which  anastomose  with  offsets  of  the  posterior  tibial,  and  with  the 
tarsal  and  external  plantar  arteries. 

Two  companion  veins  surround  the  artery :  and  the  nerve  to  the 
flexor  pollicis  lies  on  it  generally. 

Branches.  Besides  the  anterior  peroneal,  it  furnishes  muscular, 
nutritious,  and  communicating  offsets. 

a.  Muscular  branches  are  distributed  to  the  soleus,  tibialis  posticns, 
and  flexor  pollicis ;  and  some  turn  round  the  fibula  to  the  pero&ei 
muscles,  lying  in  grooves  in  the  bone. 

5.  The  nutritious  arter}-  is  smaller  than  that  to  the  tibia,  and  is 
transmitted  through  the  tibialis  posticus  to  the  aperture  about  the 
middle  of  the  fibula. 

c.  The  anterior  lyeroneal  branch  passes  forwards  through  an  open- 
ing in  the  lower  end  of  the  interosseous  membrane,  and  is  continued 
to  the  dorsum  and  outer  part  of  the  foot ;  on  the  front  of  the  leg 
and  foot  it  anastomoses  with  the  external  malleolar  and  tarsal 
branches  of  the  anterior  tibial  artery. 

d,  A  communicating  offset  near  the  ankle  joins  in  an  arch  with  a 
similar  branch  of  the  posterior  tibial.  Sometimes  there  is  a  second 
arch  between  the  same  vessels. 

Peculiarities.  The  anterior  branch  of  the  peroneal  may  take  the  place  of 
the  anterior  tibial  artery  on  the  dorsum  of  the  foot. 
Substitu-  ^  compensating  principle  may  be  observed  amongst  the  arteries  of  the  foot 

tions.  as  in  those  of  the  hand,  by  which  the  deficiency  in  one  is  supplied  by  an  en- 

larged offset  of  another. 


Peroneal 
artery 


is  contained 
in  flexor 
pollicis. 


Termina- 
tion. 


Veins  and 
nerve. 

Branches. 
Muscular. 


Nutritious 
to  fibula. 


Anterior 
peroneal 

to  front 
of  foot. 


Communis 
eating. 


Posterior  The  POSTERIOR  TIBIAL  VEINS  begin  on  the  inner  side  of  the  foot 

by  the  union  of  the  plantar ;  they  ascend,  one  at  each  side  of  the 
artery,  and  unite  with  the  anterior  tibial  at  the  lower  border  of 
the  popliteus  to  form  tlie  large  popliteal  vein.  They  receive  the 
peroneal  veins,  and  branches  corresponding  with  the  offsets  of  the 
artery  :  branches  connect  them  with  the  saphenous  veins. 
Posterior  The  POSTERIOR  TIBIAL  NERVE  (fig.  207,  ')  a  Continuation  of  the 
tlMai  ncnre,  internal  popliteal  (p.  654),  reaches,  like  the  artery,  from  the  lower 
border  of  the  popliteus  muscle  to  the  interval  between  the  os  calcis 
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and  the  inner  malleolus.    Whilst  beneath  the  annular  ligament,  extent, 
or  somewhat  higher  than  it,  the  nerve  divides  into  the  internal  and 
external  plantar  branches  of  the  foot. 

Its  connections  with  surrounding  muscles  are  the  same  as  those  of  Sm^"**' 
the  artery  ;  but  its  position  to  the  vessel  changes,  for  it  lies  on  the 
inner  side  above  the  origin  of  the  peroneal  ofEset,  but  thence  to  the 
termination,  on  the  outer  side.    Its  branches  are  muscular  and  ®'*°<*^- 
cutaneous. 

Muscular  branches  enter  the  deep  flexors,  and  arise  either  sepa-  Xe'SeS'  *° 
rately  along  the   trunk,  or  together  from  the   upper  end  of  the  flexors, 
nerve.    There  is  an  offset  for  each  of  the  muscles  except  the  popli- 
teus  ;  but  the  branch  of  the  tibialis  is  the  largest,  and  that  for  the 
flexor  pollicis  lies  on  the  peroneal  artery. 

A  cutaneous  nerve  of  the  sole  of  the  foot  (fig.  207,  *)  begins  above  2*^^^?. 
the  OS  calcis,  and  piercing  the  internal  annular  ligament  as  two  or 
more  pieces,  ends  in  the  integuments  of  the  inner  and  under  parts 
of  the  heel :  this  nerve  will  be  followed  to  its  termination  in  the 
dissection  of  the  foot  (fig.  208). 

The  internal  annular  ligament  stretches  between  the  heel  and  the  JjJ^S? 
inner  ankle,  and  serves  to  confine  the  tendons  of  the  deep  layer  of  liffunent : 
muscles  of  the  foot  and  toes.    Attached  by  a  pointed  piece  to  the 
internal  malleolus,  the  fibres  divergei  and  are  inserted  into  the  os 
calcis.    One  border  (upper)  is  continuous  with  the  fascia  of  the  ^^^' 
leg ;  and  the  opposite  gives  attachment  to  the  abductor  pollicis 
muscle  of  the  foot. 

Beneath  it  are  sheaths  for  the  tendons.    The  innermost  incloses  ®***™** 
the  tibialis  posticus,  lodged  in  a  groove  in  the  malleolus.    Imme- 
diately  beliind  this  is  another  space  for  the  flexor  digitorum.    And  portion, 
about  three  quarters  of  an  inch  nearer  the  os  calcis  is  the  flexor 
pollicis,  resting  in  a  groove  in  the  astragalus.    Each  sheath  is  lined 
by  a  synovial  membrane. 

Between  the  tendons  of  the  two  flexors  of  the  digits  are  placed 
the  tibial  vessels  and  nerve. 


Section  V. 

SOLE  OF  THE  FOOT. 


Position.  The  foot  is  to  be  placed  over  a  block  of  moderate  5j**!]2St**' 
thickness  with  the  sole  towards  the  dissector  ;  and  the  part  is  to  be       ^^ 
made  tense  by  fixing  the  heel  with  hooks,  and  by  separating,  and 
fastening  apart  the  toes. 

Dissection,  The  skin  is  to  be  raised  as  two  flaps,  inner  and  outer,  Jjjj*  *^ 

by  means  of  one  incision  along  the  centre  of  the  sole  from  the  heel 

to  the  front ;  and  by  another  across  the  foot  at  the  root  of  the  toes. 

Afterwards  the  skin  is  to  be  removed  from  each  toe,  and  the  digital 

vessels  and  nerves  on  the  sides  are  to  be  dissected  out  at  the  same 

time. 

X  X  2 
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In  the  fat  near  the  heel  the  student  should  follow  the  cataneom 
nerve  of  the  sole  (p.  675)  ;  and  he  may  trace  out,  at  a  little  di»- 
tance  from  each  border  of  the  foot,  some  small  branches  of  the 
plantar  nerves  and  arteries. 

The  subcutaneous  fat  is  very  abundant,  and  forms  a  thick  cnflhion 
over  the  points  that  press  most  on  the  ground  in^  standing,  viz.,  over 
the  OS  calcis,  and  the  metatarso-phalangeal  articulations. 

Dissection.  The  fat  should  be  now  removed,  and  the  plantar 
fascia  laid  bare.  Beginning  the  dissection  near  the  heel,  follow 
forwards  the  fascia  towards  the  toes,  to  each  of  which  a  process  is 
to  be  traced.  In  the  intervals  between  those  processes  the  digital 
nerves  and  arteries  will  be  detected  amongst  much  fatty  and  fibrous 
tissues ;  but  the  vessels  and  nerves  to  the  inner  side  of  the  great 
toe  and  outer  side  of  the  little  toe,  pierce  the  fascia  farther  hack 
than  the  rest 

The  student  is  next  to  define  a  transverse  fibrous  band  across 
the  toes,  over  the  digital  vessels  and  nerves ;  and  when  this  has 
been  displayed,  he  may  remove  the  superficial  fascia  from  the  toes 
to  see  the  sheaths  of  the  tendons. 

Plantar  fascia.  The  special  fascia  of  the  sole  of  the  foot  is  of 
a  pearly  white  colour  and  great  strength,  and  sends  septa  hetween 
the  muscles.  Its  thickness  varies  in  different  parts  of  the  foot; 
and  from  this  circumstance,  and  the  existence  of  longitudinal  de- 
pressions over  the  two  chief  intermuscular  septa,  the  fascia  is 
divided  into  a  central  and  two  lateral  pieces. 

The  central  part,  which  is  much  the  thickest,  is  pointed  at  its 
attachment  to  the  os  calcis,  but  widens  and  becomes  thinner  as  it 
extends  forwards.  A  slight  depression,  corresponding  "with  an 
intermuscular  septum,  marks  its  limit  on  each  side :  and  opposite 
the  heads  of  the  metatarsal  bones  it  divides  into  five  processes, 
which  send  fibres  to  the  teguments  near  the  web  of  the  foot,  and 
are  continued  onwards  to  the  toes,  one  to  each.  Where  the  pieces 
separate  from  each  other,  the  digital  vessels  and  nerves  and  the 
lumbricales  muscles  become  superficial,  and  are  arched  over  by 
transverse  fibres. 

If  one  of  the  digital  processes  be  divided  longitudinally,  and  its 
parts  reflected  to  the  sides,  it  vdW  be  seen  to  join  the  sheath  of  the 
flexor  tendons,  and  to  be  fixed  laterally  into  the  margins  of  the 
metatarsal  bone,  and  into  the  transverse  metatarsal  ligament. 

The  lateral  pieces  of  the  fascia  are  thinner  than  the  central  one. 
On  the  inner  margin  of  the  foot  the  fascia  has  but  little  strength, 
and  is  continued  to  the  dorsum  ;  but  on  the  outer  side  it  is  in- 
creased in  thickness,  and  presents  a  strong  band  between  the  os 
calcis  and  the  projection  of  the  fifth  metatarsal  bone. 

Dissection,  To  examine  the  septa,  a  longitudinal  incision  may  be 
made  along  the  middle  of  the  foot  through  the  central  piece  of  the 
fascia,  and  a  transverse  one  near  the  calcaneum.  On  detaching 
the  fascia  from  the  subjacent  flexor  brevis  digitorum,  by  carrying 
the  scalpel  from  before  backwards,  the  septal  processes  will  appear 
on  the  sides  of  that  muscle. 
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The  intermuscular  septa  pass  down  on  the  sides  of  the  flexor  Two  inter- 
brevis  digitorum,  and  a  piece  of  fascia  reaches  across  the  foot  from  JJJJJr*' 
the  one  septum  to  the  other,  beneath  that  flexor,  so  as  to  isolate  it 

The  inner  septum  lies  between  the  short  flexor  and  the  abductor  inner 
pollicis  :  and  the  internal  plantar  nerve  and  vessels,  and  the  tendon 
of  the  flexor  pollicis  longus,  pass  through  it. 

The  outer  partition,  between  the  short  flexor  and  the  abductor  *°*  <*'**®'- 
minimi  digiti,  is  pierced  by  the  digital  nerve  and  vessels  for  the 
outer  side  of  the  little  toe. 

The  superficial  transverse  ligament  crosses  the  roots  of  the  toes,  TransverM 
and  is  contained  in  the  skin  forming  the  rudimentary  web  of  the  t^u^  ^ 
foot.    It  is  attached  at  the  ends  to  the  sheath  of  the  flexor  tendons 
of  the  great  and  the  little  toe,  and  is  connected  with  the  sheaths  of 
the  others  as  it  lies  over  them.    Beneath  it  the  digital  nerves  and 
vessels  issue. 

The  sheatJis  of  the  flexor  tendons  (fig.  209,  ^)  are  similar  to  those  Sheaths  of 
of  the  fingers,  though  not  so  distinct,  and  serve  to  confine  the  J^^  **'^* 
tendons  against  the  grooved  bones.  The  sheath  is  weak  opposite 
the  articulations  between  the  phalanges,  but  is  strong  opposite  the 
centre  of  both  the  metatarsal  and  the  next  phalanx.  Each  is  lubri- 
cated by  a  synovial  membrane,  and  contains  the  tendons  of  the 
long  and  short  flexor  muscles. 

Dissection  (fig.  208).  In  the  sole  of  the  foot  the  muscles  are  P"**°J^*'"* 
numerous,  and  have  been  arranged  in  four  layers.    To  prepare  the  miuclet. 
first  layer  all  the  fascia  must  be  taken  away  ;  but  this  dissection 
must  be  made  with  some  care,  lest  the  digital  nerves  and  vessels, 
which  become  superficial  to  the  central  muscle  towards  the  toes, 
should  be  injured. 

The  tendons  of  the  short  flexor  muscle  are  to  be  followed  to  the 
toes,  and  one  or  more  of  the  sheaths  in  which  they  are  contained 
should  be  opened. 

First  layer  of  muscles.  In  this  layer  are  three  muscles,  viz.,  MoMlatla 
the  flexor  brevis  digitorum,  the  abductor  pollicis,  and  abductor  minimi  jj^^^ 
digiti.    The  short  flexor  of  the  toes  lies  in  the  centre  of  the  foot ; 
and  each  of  the  others  is  in  a  line  with  the  toe  on  which  it  acts. 

The  ABDUCTOR  POLLICIS  (fig.  208,  ^),  the  most  internal  muscle  of  Abductor 
the  superficial  layer,  takes  origin  from  the  inner  side  of  the  larger  P**^^  *» 
tubercle  on  the  under  surface  of  the  os  calcis :  from  the  plantar  °  ^ ' 
fascia  ;  and  from  the  lower  border  of  the  internal  annular  ligament, 
and  the  inner  border  of  the  foot  as  far  as  the  scaphoid  bone.    In 
front  the  muscle  ends  in  a  tendon,  which  is  joined  by  fibrea  of  the 
short  flexor,  and  is  inserted  into  the  inner  side  of  the  base  of  the  UMertion : 
metatarsal  phalanx  of  the  great  toe. 

The  cutaneous  surface   of   the  muscle  is  in   contact  with  the  connections 
plantar  fascia  ;  and  the  other  touches  the  tendons  of  the  tibial 
muscles,  the  plantar  vessels  and  nerves,  and  the  tendons  of  the 
long  flexors  of  the  toes  with  the  accessorius  muscle. 

Action.  This  abductor  acts  chiefly  as  a  flexor  of  the  metatarso-  uee,  u 
phalangeal  joint  of  the  great  toe,  but  it  will  abduct  slightly  that  Jj^jJi^mj. 
toe  from  the  others.  tor. 
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Flexor  The   FLEXOR  BREVis  DiGiTORUM    (fig.  208,  ®,  flexor    perforatuB) 

^viB  digi-   arises  posteriorly  by  a  pointed  process  from  the  inner  part  of  the 

larger  tubercle  of  the  os  calcis,  and  from  the  plantar  fascia  and  the 

septa.    About  the  centre  of  the  foot  the  muscle  ends  in  four  small 

tendons,  which  are  directed  forwards  over  the  tendons  of  the  long 

flexor,  and  entering  the  sheaths  of  the  four  smaller  toes,  are  inserted 

divides  into  into  the  middle  phalanges.    In  the  sheath  of  the  toe  the  tendon  of 

?*°*^toe^*'   ^^  muscle  lies  at  first,  (in  this  position  of  the  foot)  on  the  long 

flexor  ;  opposite  the  centre  of  the  metatarsal  phalanx  it  is  slit  for 

the  passage  of  the  other,  and  is  attached  by  two  processes  to  the 

sides  of  the  middle  phalanx. 

The  short  flexor  of  the  toes  is  contained  in  a  sheath  of  the 
plantar  fascia,  and  occupies  the  middle  of  the  foot.  It  conceals 
the  tendon  of  the  long  flexor  of  the  toes,  the  accessory  muscle,  and 
the  external  plantar  vessels  and  nerve. 

Action,  It  bends  the  nearest  phalangeal  joint  of  the  four  smaller 
phaiuigeoi    ^^^^  jjj^^  ^j^^  flexor  sublimis  in  the  upper  limb,  and  approximates 

the  toes  at  same  time. 
Abdnctor  of  The  ABDUCTOR  MINIMI  DiGiTi  (fig.  208,  ^)  has  a  wide  origin  behind 
from  the  small  outer  tubercle  of  the  os  calcis,  from  the  front  of 
the  inner  tubercle,  and  from  the  plantar  fascia  and  the  external  inter- 
Origin  and  muscular  septum.  It  ends  anteriorly  in  a  tendon  which  is  inserted 
into  the  outer  side  of  the  base  of  the  metatarsal  phalanx  of  the 
little  toe. 

The  muscle  lies  along  the  outer  border  of  the  foot,  and  conceals 
the  flexor  accessorius,  and  the  tendon  of  the  peroneus  longus.  On 
its  inner  side  are  the  external  plantar  vessels  and  nerve.  Sometimes 
a  part  of  the  muscle  is  fixed  into  the  projection  of  the  fifth  meta- 
tarsal bone. 

Action.  Though  it  can  abduct  the  little  toe  from  the  others,  as 
the  name  signifies,  its  chief  use  is  to  bend  the  metatarso-phalangeal 
joint. 

Dissection.  To  bring  into  view  the  second  layer  of  muscles  and 
the  plantar  vessels  and  nerves,  the  muscles  already  examined  must 
be  reflected  (fig.  209).  Cut  through  the  flexor  brevis  at  the  os 
calcis,  and  as  it  is  raised,  notice  a  branch  of  nerve  and  artery  to  it 
Dividing  the  abductor  minimi  digiti  near  its  origin,  and  turning  it 
to  the  outer  side  of  the  foot,  seek  its  nerve  and  vessel  close  to  the 
calcaneum.  The  abductor  pollicis  can  be  drawn  aside  if  it  is 
necessary,  but  it  may  remain  uncut  till  afterwards. 

Next  the  internal  plantar  vessels  and  nerve  are  to  be  followed 

nerye&         forwards  to  their  termination,  and  backwards  to  their  origin  ;  and 

the  external  plantar  vessels   and  nerve,  the  tendons  of  the  long 

flexors  of  the  toes,  the  accessory  muscle,  and  the  small  lumbricales, 

should  be  freed  from  fat. 

Tjjo^plantar      The  PLANTAR  ARTERIES  (fig.  209)  are  the  terminal  branches  of 

the  posterior  tibial  trunk,  and  supply  digital  offsets  to  the  toes. 

They  are   two  in  number,  and  are  named  external   and  internal 

from  their  relative  position  in  the  sole  of  the  foot.     Of  the  two  the 

external  is  the  larger,  and  forms  the  plantar  arch  of  arteries. 
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The  internal  artery  (b)  is  inconaiderable  in  size,  and  sccompanies  iniinai 
the  internal  plantar  nerve,  under  cover  of  the  abductor  polliciB,  as  """i 
far  as  the  middle  of  the  foot,  where  it  ends  in  four  superficial  distal  J^y^jin. 
branches.    (lUuBtrations  of  Dissections,  p.  437.) 


Fig.  208.  • 


Pig.  209.t 


Branrhtt.  The  artery  furnishes  mnscular  branches,  like  the  nerre,  BnncbM 
to  the  abductor  poUicis  and  fleior  digitorum  perforatus,  and  to  the  tonnuclM! 
flexor  brevis  polbcis  and  the  two  internal  lumbricales.     Its  supeN  ind  npar- 

'       flctaldfelttli 

•  First  view  of  the  sole  of  the  foot  (IllortnitiOTiB  ot  Diesectioni).— JfufcJei.- 
A.  Abdactor  poUicis,  B.  Flexor  breviB  digitoram.  c  Abductor  miaimi 
digitj.  t>.  Idgameut  of  the  toei.  Arteria  :  a.  Bil«rual  plantar,  (.  Intenia] 
plantar,  ytrva :  1.  Internal  plantar,  with  its  four  branches,  2.  3,  4  and 
5,  far  three  toea  and  a  half.  6.  Eitemal  plantar  nerve,  iritb  two  digital 
branches,  7  and  S,  for  one  toe  and  ■  half. 

f  Second  view  of  the  sole  of  the  foot  llUnstrationa  of  Dinectioas].  MiiMiea  : 
A.  Hutculiu  acceBaorins.  b.  Tendon  of  flexor  digitomm  longiu.  a.  Tendon 
ot  flexor  longua  pollitia.  d,  marka  the  four  Inmbticalea  muscles,  but  the 
letten  are  put  on  the  tendons  of  the  fleior  digitoram  perforana.  s.  Tendon 
of  flexor  perforatus.  r.  Tendon  of  flexor  perforsnK.  a.  Sheath  of  flexor 
tendone.  h.  Tendon  of  peroneus  longua.  Arttriei :  a.  Internal  plantar,  b. 
External  plantar,  e.  Bianch  to  abdactor  minimi  digiti.  d.  Biaoch  to  enter 
side  of  little  toe.  Ntrva :  1.  lot^nial,  and  2,  SztenuJ  plantar,  i.  Branch 
to  Seior  brevis  poilicii. 
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ficial  digital  branches  accompany  the  digital  nerves  of  the  internal 
plantar  (fig.  208),  and  are  thus  disposed  of : — 

The  fint  is  distributed  to  the  inner  side  of  the  foot  and  great 
toe  ;  the  second  lies  over  the  first  interosseous  space  ;  the  third 
corresponds  with  tlie  second  space  ;  and  the  fourth  is  placed  over 
the  third  space.  At  the  root  of  the  toes  the  last  three  join  the 
deeper  digital  arteries  in  those  spaces. 

The  external  artery  (a)  takes  an  arched  course  in  the  foot,  with 
the  concavity  of  the  arch  turned  inwards.  The  vessel  is  first 
directed  outwards  across  the  sole,  and  then  obliquely  inwards 
towards  the  root  of  the  great  toe,  so  that  it  crosses  the  foot  twice. 
In  the  first  half  of  its  extent,  viz.  from  the  inner  side  of  the  cal- 
caneum  to  the  base  of  the  metatarsal  bone  of  the  little  toe,  the 
artery  is  comparatively  superficial ;  in  the  other  half,  between  the 
little  and  the  great  toe,  it  lies  deeply  in  the  foot,  and  forms  the 
plantar  arch. 

Only  the  first  part  of  the  artery  is  now  laid  bare  ;  the  remaining 
portion,  supplying  the  digital  branches,  will  be  noticed  after  the 
examination  of  the  third  layer  of  muscles  (p.  685). 

As  far  as  the  metatarsal  bone  of  the  little  toe,  the  vessel  is 
concealed  by  the  abductor  pollicis  and  the  flexor  brevis  digitomm  ; 
but  for  a  short  distance  near  its  termination  it  lies  in  the  interval 
between  the  last  muscle  and  the  abductor  minimi  digiti.  In  this 
extent  it  is  placed  on  the  os  calcis,  and  the  flexor  accessorius  :  and 
it  is  accompanied  by  venai  comites,  and  the  external  plantar  nerve. 

It  supphes  offsets  to  the  muscles  between  which  it  lies,  and 
others  to  the  outer  side  of  the  foot  for  anastomosis  with  the 
peroneal  artery. 

The  PLANTAR  NERVES  (fig.  209)  are  derived  from  the  bifurcation 
of  the  posterior  tibial  trunk  behind  the  inner  ankle.  They  are  two 
in  number,  hke  the  arteries,  and  have  the  same  anatomy  as  those 
vessels,  for  each  accompanies  a  plantar  artery  :  but  the  larger  nerve 
lies  with  the  smaller  bloodvessel. 

The  internal  plantar  nerve  (*)  courses  between  the  short  flexor 
of  the  toes  and  the  abductor  pollicis,  and  giving  but  few  muscular 
offsets,  divides  into  four  digital  branches  (fig.  208  ^  ^,  ^  *,)  for  the 
supply  of  both  sides  of  the  inner  three  toes,  and  half  the  fourtli  ;  it 
resembles  thus  the  median  nerve  of  the  hand  in  the  distribution  of 
its  branches. 

Muscular  offsets  are  given  by  it  to  the  short  flexor  of  the  toes 
(perforatus)  and  the  abductor  pollicis  ;  and  a  few  superficial  twigs 
perforate  the  fascia. 

The  four  digital  nerves  have  a  numerical  designation,  and  the 
first  is  nearest  the  inner  border  of  the  foot.  The  branch  (*)  to  the 
inner  side  of  the  great  toe  is  undivided,  but  the  others  are  bifurcated 
at  the  cleft  between  the  toes. 

Muscular  branches  are  furnished  by  these  nerves  before  they 
reach  the  toes ;  thus,  the  first  (most  internal)  supplies  the  flexor 
brevis  pollicis ;  the  second  gives  a  branch  to  the  inner  lumbrical 
muscle  ;  and  the  third,  to  the  next  lumbricalis. 
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Digital  nerves  on  the  toes.  Each  of  the  outer  three  nervesf  being  give  cu- 
divided  at  the  spot  mentioned,  supplies  the  contiguous  sides  of  two  jJ3f**r5  u- 
toes,  whilst  the  first  belongs  altogether  to  the  inner  side  of  the  great  lar  offaetn. 
toe  ;  all  give  offsets  to  the  teguments,  and  the  cutis  beneath  the 
nail,  and  articular  filaments  are  distributed  to  the  joints  as  in  the 
fingers. 

The  external  plantar  nerve  (fig.  209,  ')  is  spent  chiefly  in  the  deep  External 
muscles  of  the  sole  of  the  foot,  but  it  furnishes  digital  nerves  to  5„e  toe  and 
both  sides  of  the  little  toe,  and  the  outer  side  of  the  next.     It  cor-  ^^^i 
responds  in  its  distribution  with  the  ulnar  nerve  in  the  hand. 

It  has  the  same  course  as  the  external  plantar  artery,  and  divides  has  super- 
at  the  outer  margin  of  the  flexor  brevis  digitorum  into  a  superficial  d^SIrta. 
and  a  deep  portion  : — the  former  gives  origin  to  two  digital  nerves  ; 
but  the  latter  accompanies  the  arch  of  the  plantar  artery  into  the 
foot,  and  will  be  dissected  afterwards. 

Whilst  the  external  plantar  nerve  is  concealed  by  the  short  flexor  Branches, 
of  the  toes,  it  gives  muscular  branches  to  the  abductor  minimi  digiti 
and  the  flexor  accessorius. 

The  digital  brancfies  of  the  external  plantar  nerve  (fig.  208)  are  Two  digiui 
two.    One   (')    is    undivided  ;  it  is  distributed  to  the   outer  side  ^""aoch®*- 
of  the  little  toe,  and   gives   offsets  to   the  flexor  brevis  minimi  **°*  *^^^» 
digiti,  and  oftentimes  to  the  interosseous  muscles  of  the  fourth 
space.    The  other  (®)  bifurcates  at  the  cleft  between  the  outer  two  ©ne  divided 
toes,  and  supplies  their  collateral   surfaces  :  this  nerve  communi- 
cates in  the  foot  with  the  last  digital  branch  of  the  internal  plantar 
nerve. 

On  the  sides  of  the  toes  the  digital  nerves  have  the  same  dis-  distribution 
tribution  as  those  from  the  other  plantar  trunk,  and  end  like  them 
in  a  tuft  of  fine  branches  at  the  extremity  of  the  digit. 

Dissection  (tig.  209).  To  complete  the  preparation  of  the  second  i-ay  ^«rc 
layer  of  muscles,  the  origin  of  the   abductor  pollicis  should  be  "yer  of 
detached  from  the  os  calcis,  and  the  muscle  should  be  turned  in-  nmscie!*. 
wards.    The  internal  plantar  nerve  and  artery,  and  the  superficial 
portion  of  the  external  plantar  nerve,  are  to  be  cut  across  and 
thrown  forwards  ;  but  the  external  plantar  artery  and  the  nerve 
with  it  are  not  to  be  injured.    All  the  fat,  and  the  loose  tissue  and 
fascia,  are  then  to  be  taken  away  near  the  toes. 

Second   layer  of  muscles  (fig.   209).    In   this  layer   are   the  Secon.i 
tendons  of  the  two  flexor  muscles  at  the  back  of  the  leg,  viz.,  flexor    ^^' 
longus  digitorum  and  flexor  longus  pollicis,  which  cross  one  another. 
Connected    with    the  former,   soon  after  it  enters  the  foot,  is  an 
accessory  muscle  ;  and  at  its  division  into  pieces  four  fleshy  slips 
(lumbricales)  are  added  to  it. 

The  tendon  of  the  flexor  longus  digitorum  (fig.  209,  ^),  whilst  Tendon  of 
entering  the  foot  beneath  the  annular  ligament,  lies  on  the  internal  ^  J^<*^  ^^ 
lateral  hgament  of  the   ankle  joint.      In  the  foot  it  is  directed 
obliquely  towards  the  centre,  where  it  is  joined  by  the  tendon  of  divides  into 
the  flexor  longus  pollicis  and  the  accessory  muscle,  and  divides  into  °^ ' 
tendons  for  the  four  outer  toes. 

Each  tendon  enters  the  sheath  of  the  toe  with,  and  beneath  a  these  pieroe 
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tendon  from  the  flexor  brevis,  E.  About  the  centre  of  the  meta- 
tarsal phalanx  the  tendon  of  the  long  flexor,  F,  is  transmitted 
through  the  other,  and  passes  onwards  to  be  inserted  into  the  base 
of  the  ungual  phalanx.  Uniting  the  flexor  tendons  with  the  two 
nearest  phalanges  of  the  toes  are  hgamentous  bands  (lig.  brevia), 
one  to  each,  as  in  the  hand :  and  the  one  fixing  the  flexor  perforans 
is  anterior  (p.  295). 

Action.  It  flexes  the  last  phalangeal  joint,  and  combines  with 
the  short  flexor  in  bending  the  metacarpo-phalangeal  joint.  If  it 
acted  by  itself  it  would  tend  to  bring  the  toes  somewhat  inwards, 
in  consequence  of  its  oblique  position  in  the  foot. 

The  lumhricales  (fig.  209,  ^)  are  four  small  muscles  between  the 
tendons  of  the  flexor  longus  digitorum.  Each  arises  from  two 
tendons,  with  the  exception  of  the  most  internal,  and  this  is  con- 
nected with  the  inner  side  of  the  tendon  to  the  second  toe.  Each 
is  inserted  by  a  slip  into  the  tibial  side  of  the  base  of  the  metataroal 
phalanx  in  the  four  outer  toes,  and  sends  an  expansion  to  the 
aponeurotic  covering  on  the  dorsum  of  the  phalanx.  The  muscles 
decrease  in  size  from  the  inner  to  the  outer  side  of  the  foot. 

Action,  If  the  metatarso-plialangeal  joint  of  the  four  outer  toes 
is  bent,  the  small  muscles  will  assist  the  flexors ;  and  through  their 
union  with  the  long  extensor  tendon  they  may  aid  that  muscle  in 
straightening  the  two  phalangeal  joints. 

The  accessorius  muscle  (fig.  209,  ^)  has  two  heads  of  origin : — 
One  is  mostly  tendinous,  and  is  attached  to  the  under  or  the  outer 
surface  of  the  os  calcis,  and  to  the  ligamentum  longum  plantaa  ;  the 
other  is  large  and  fleshy,  and  springs  from  the  inner  concave 
surface  of  the  calcaneum.  The  fibres  end  in  aponeurotic  bands, 
which  join  the  tendon  of  the  flexor  longus  digitorum  about  the 
centre  of  the  foot,  and  contribute  slips  to  the  pieces  of  that  tendon 
going  to  the  second,  third,  and  fourth  digits  (Tirnier). 

The  muscle  is  bifurcated  behind,  and  the  heads  of  origin  are 
separated  by  the  long  plantar  ligament.  On  it  lie  the  external 
plantar  vessels  and  nerve  ;  and  the  flexor  brevis  digitorum  con- 
ceals it. 

Action.  By  means  of  its  offsets  to  the  tendons  of  certain  di^ts 
the  muscle  helps  to  bend  those  toes. 

And  from  its  position  on  the  outer  side  and  behind  the  long 
flexor  to  which  it  is  united,  it  will  oppose  the  inward  action  of  that 
muscle,  and  will  assist  the  other  flexors  in  bending  the  toes  directly 
back. 

The  tendon  of  the  flexor  longus  pollicis  (fig.  209,  ^)  is  deeper 
in  the  sole  of  the  foot  than  the  flexor  longus  digitorum  ;  and, 
directed  to  the  root  of  the  great  toe,  it  enters  the  digital  sheath,  to 
be  inserted  into  the  base  of  the  ungual  phalanx.  It  is  united  to 
the  long  flexor  tendon  by  a  strong  tendinous  process  which,  joined 
by  bands  of  the  accessorius,  is  continued  into  the  pieces  of  that 
tendon  belonging  to  the  second  and  third  toes  (Turner). 

Between  the  calcaneum  and  the  internal  malleolus  this  tendon 
lies  in  a  groove  in  the  astragalus  ;  and  in  the  foot  it  occupies  a 
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hollow  below  the  inner  projection  (sustentaculum  tali)  of  the  os 
calcis,  being  enveloped  by  a  synovial  membrane. 

Action.  For  the  action  of  this  muscle  on  the  great  toe,  see  page  Useonflnt 
671.    Through  the  slip  that  it  gives  to  the  tendons  of  the  flexor  and  other 
longus  going  to  the  second  and  third  toes,  it  may  bend  those  digits 
with  the  great  toe. 

Dissection  (fig.  210).  For  the  dissection  of  the  third  layer  of  Dissect 
muscles,  the  accessorius  and  the  tendons  of  the  long  flexor  are  to  of  musclw. 
be  cut  through  near  the  calcaneum,  and  turned  towards  the  toes. 
Whilst  raising  the  tendons  the  external  plantar  nerve  and  artery 
are  not  to  be  interfered  with  ;  and  two  small  nerves  and  vessels 
to  the  outer  two  lumbricales  are  to  be  looked  for.  Afterwards 
the  areolar  tissue  is  to  be  taken  from  the  muscles  now  brought  into 
view. 

Third  layer  of  muscles  (fig.  210).  Only  the  short  muscles  of  Third  layer 
the  great  and  little  toes  enter  into  this  layer.    On  the  metatarsal  ^^j^  ©f 
bone  of  the  great  toe  the  flexor  brevis  pollicis  lies,  and  external 
to  it  is  the  adductor  pollicis  ;  on  the  metatarsal  bone  of  the  little 
toe  is  placed  the  flexor  brevis  minimi  digiti.    Crossing  the  heads  of 
the  metatarsal  bones  is  the  transversalis  pedis  muscle. 

The  fleshy  mass  between  the  adductor  pollicis  and  the  short 
flexor  of  the  little  toe  consists  of  the  interossei  muscles  of  the  next 
layer. 

The  FLEXOR  BREVIS  POLLICIS  musclc  (fig.  210,  ^)  is  tendinous  and  JJa^^^^J^* 
pointed  posteriorly,  but  bifurcated  in  front.     It  is  attached  behind  oriain 
to  the  inner  part  of  the  under  surface  of  the  cuboid  bone,  and  to  a 
prolongation  from  the  tendon  of  the  tibialis  posticus.      Near  the 
front  of  the  metatarsal  bone  of  the  great  toe  it  divides  into  two 
heads,  which  are  inserted  into  the  sides  of  the  base  of  the  metatarsal  insertion. 
phalanx. 

Resting  on  the  muscle  at  one  part,  and  in  the  interval  between  Connec- 
the  heads  at  another,  is  the  tendon  of  the  flexor  longus  pollicis. 
The  inner  head  joins  the  abductor,  and  the  outer  is  united  with  the 
adductor  pollicis.     A  sesamoid  bone  is  developed  in  the  tendon 
connected  with  each  head. 

Action.  By  its  attachment  to  the  first  phalanx  it  flexes  the  meta-  Kj?/*°*^® 
tarso-phalangeal  joint  of  the  big  toe. 

The  ADDUCTOR  POLLICIS  (fig.  210,  ®),  which  is  larger  than  the  Adductor 
preceding  muscle  and  external  to  it,  arises  from  the  sheath  of  the 
tendon  of  the  peroneus  longus,  and  from  the  bases  of  the  second, 
third,  and  fourth  metatai-sal  bones.    Anteriorly  the  muscle  is  united  Joins  outer 
with  the  outer  head  of  the  short  flexor,  and  is  inserted  with  it  into  ghort  flexor, 
the  base  of  the  metatarsal  phalanx  of  the  great  toe. 

To  the  inner  side  is  the  flexor  brevis ;    and  beneath  the  outer  covers 
border  the  external  plantar  vessels  and  nerve  are  directed  inwards,  jjjj^ 

Action.  Its  first  action  will  be  to  adduct  the  great  toe  to   the  use  on 
others,  and    it  will   help   afterwards    in   bending   the  metatarso-  ^e. 
phalangeal  joint  of  the  toe. 

The  TRANSVERSALIS  PEDIS  (fig.  210,  ^)  is  placed  transversely  over  Transversa- 
the  heads  of  the  metatarsal  bones.    Its  origin  is  by  fleshy  bundles  ^"  ^'* ' 

origin, 
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from  the  capsule  of  the  metaturgo-phalangeal  articnUtionB  of  the 
four  outer  toes  (frequently  not  from  the  little  toe),  and  from  tb« 
fascia  covering  the  interosBei  muaclea.  Its  interlion  into  the  grelt 
toe  ia  united  with  that  of  the  adductor  pollicia. 


Fig.  211.  + 


The  cutaneoHB  surface  ia  covered  by  tlie  t^ndone  and  the  nerves 
of  the  toes  ;  and  the  opposite  aurface  is  in  contact  with  llie  interoBW 
muBcles  and  the  digital  vessels. 

•  Third  view  of  the  enic  of  the  foot  (IlIuBtnitinna  of  DiBWctiona).  Jtfusda : 
A.  Pleior  lireTiB  iwllicia.  B.  Adductor  pollicis.  c.  Flexor  breru  minini 
digit).  D.  TranarertaliB  pedis.  Arttria :  a.  Internal  phiuUr,  euL  b.  Bi- 
temol  pluitar,  and,  c,  its  four  digital  branches.  Nrrrrt :  1.  luteraal  plantar. 
2.  Eitei-DB.1  plantar  ;  3,  ita  Kuperticial  part,  cut ;  4,  the  deep  part,  with  the 
plantar  arch.     5.  Two  offsets  to  the  outer  two  lumbriciileE  musclei. 

t  Fourtb  Tien-  of  tbe  sole  of  the  foot  (JUustmtiona  of  Disscctians).  Jfiu- 
rlet:  0.  Three  plantar  interossej.  i.  Four  dorsal  interctsei.  Arleritr:  », 
Intenial  plantar,  cut.  6.  Extei-naJ  plantar  :  r,  ita  four  digital  branchta.  d. 
Plantar  arch.  (.  Anterior  tibial  catering  the  sole.  /■  Arteria  magna  poUiiaa. 
•/,  IJrancb  to  inner  aide  of  great  toe.  ft.  Branch  for  the  supply  of  great  toe 
and  the  next.  Nerica:  1.  Internal  plantar,  cut.  2.  External  plantar;). 
ita  iDperficial,  and,  1,  its  deep  part,  both  cut :  tbe  latter  aappljing  offinta  to 
the  intenwei  mosclcx. 
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Action,  It  will  adduct  the   great  toe  to  the  others,  and  then  Use  on  the 
approximate  the  remaining  toes.  ***®"* 

The  FLEXOR  BREVIS  MINIMI   DIQITI  (fig.  210,  °)  is  a  Small   narrow  Flexor 

muscle  on  the  metatarsal  bone  of  the  little  toe,  and  resembles  one  SStiU lik 
of  the  interossei.     Arising  behind  from  the   metatarsal  bone  and  an  inter- 
the  sheath  of  the  peroneus  longus,  it  blends  with  the  inferior  liga-  ***■*"*• 
ment  of  the  metatarso-phalangeal  articulation,  and  is  inserted  into 
the  base  of  the  metatarsal  phalanx  of  the  toe  ;  it  is  united  also  by 
fleshy  fibres  with  the  front  of  the  metatarsal  bone. 

Action.  Firstly   it    bends    the   metatarso-phalangeal   joint,    and  Use. 
nextly  it  draws  down  and  adducts  the  fore  part  of  the  fifth  meta- 
tarsal bone. 

Dissection  (fig.  211).  In  order  that  the  deep  vessels  and  nerves  iMsMcttlie 
may  be  seen,  the  flexor  brevis  and  adductor  pollicis  are  to  be  cut  andnerves. 
through  behind,  and  thrown  towards  the  toes  ;  but  the  nerves 
supplying  them  are  to  be  preserved.  Beneath  the  adductor  lie  the 
plantar  arch,  and  the  external  plantar  nerve,  with  their  branches  ; 
and  through  the  first  interosseous  space  the  dorsal  artery  of  the  foot 
enters  the  sole.  All  these  vessels  and  nerves  with  their  branches 
require  careful  cleaning. 

The  muscles  projecting  between  the   metatarsal  bones  are  the 
interossei ;  the  fascia  covering  them  should  be  removed. 

The  PLANTAR  ARCH  (fig.  211,  rf)  is  the  portion  of  the  external  plantar  ^^h  of  the 
artery  which  reaches  from  the  base  of  the  metatarsal  bone  of  the  Liery. 
little  toe  to  the  back  of  the  first  interosseous  space  :  intemaUy  the 
arch  is  completed  by  a  communicating  branch  from   the  dorsal 
artery  of  the  foot  (e,  p.  686).     It  is  placed  across  the  tarsal  ends  Extent  and 
of  the  metatarsal  bones,  in  contact  with  the  interossei,  but  under  JSto  mSs-"* 
the  flexor  tendons,  and  the  adductor  pollicis  to  wliich  it  gives  many  ^^* 
branches. 

Ven8B  comites  lie  on  the  sides  of  the  artery,  and  the  external  nS^*°* 
plantar  nerve  accompanies  it. 

From  the  front  or   convexity  of   the  arch  the  digital  branches  Branches, 
are  supplied,  and  from  the  opposite  side  small  nutritive  branches 
arise. 

Three  small  arteries,  the  posterior  perforating,  leave  the  under  Posterior 
part :  these  pass  to  the  dorsum  of  the  foot  through  the  three  outer  P«'*>'**^* 
metatarsal  spaces,  and   anastomose  with   the   dorsal   interosseous 
branches  of  the  anterior  tibial  artery  (p.  696). 

The  digital  branches  (c)  are  four   in  number,  and  supply  both  Digital 
sides  of  the  three  outer  toes  and  half  the  next.    One  to  the  outer  tSae  tSs^ 
dde  of  the  little  toe  is  single ;  but  the  others  lie  over  the  interossei  *°<*  *  ^"»^'' 
in  the  outer  three  metatarsal  spaces,  but  beneath  the  transversalis 
pedis  (fig.  210),  and  bifurcate  in  front  to  supply  the  contiguous 
sides  of  two  toes.    They  give  fine  offsets  (fig.  210)  to  the  interossei,  MnaciUar 
to  some  lumbricales,  and  the  transversalis  pedis  ;  and  at  the  point  *° 
of   division   they  send   small   communicating   branches — anterior  anterior 
perforating,  to  join  the  interosseous  arteries  on  the  dorsum  of  the  SSiMteu*^ 
foot  (p.  695). 

The  first  digital  runs  on  the  outer  side  of  the  little  toe,  supplying  Firat, 


686 


DISSECTION    OF    THE    FOOT. 


second. 


third. 


fourth 
digital 


join  inner 
plantar. 

Distribation 
on  the  toes. 


Ending  of 
the  dorsal 
artery  of 
the  foot ; 


its  digital 
brandies, 


on  the 
digits. 


External 
plantar 
nerve  ends 
in  the  deep 
muscles: 

like  ulnar 
nerve. 

Dissection. 


Transverse 
metatarsal 
ligament. 


Diaaectthe 
last  layer  of 
the  muscles. 


the  flexor  brevis  inininii  digiti,  and  distributes  small  arteries  to  the 
teguments  of  the  outer  border  of  the  foot. 

The  second  belongs  to  the  sides  of  the  fifth  and  fonrth  toes,  and 
furnishes  a  branch  to  the  outer  lumbrical  muscle. 

The  third  is  distributed  to  the  contiguous  sides  of  the  fourth  and 
third  toes,  and  emits  a  branch  to  the  third  lumbricalis. 

The  fourthj  or  most  internal,  corresponds  with  the  second  inter- 
osseous space,  and  ends  like  the  others  on  the  third  and  second 
digits ;  it  may  assist  in  supplying  the  third  lumbricalis. 

Tlie  last  two  are  joined  by  superficial  digital  branches  of  the 
internal  plantar  at  the  root  of  the  toes. 

On  the  sides  of  the  toes  the  disposition  of  the  arteries  is  like 
that  of  the  digital  in  the  hand.  They  extend  to  the  end,  where 
they  unite  in  an  arch,  and  give  offsets  to  the  sides  and  ball  of  the 
toe  ;  and  the  artery  on  the  second  digit  anastomoses  at  the  end  of 
the  toe  with  a  branch  from  the  anterior  tibial  artery.  Near  the 
front  of  both  the  metatarsal  and  the  next  phalanx,  they  form 
anastomotic  loops  beneath  the  flexor  tendons,  from  which  the 
phalangeal  articulations  are  supplied. 

The  DORSAL  ARTERY  OF  THE  FOOT  (fig.  211,  c)  enters  the  sole  at 
the  posterior  part  of  the  first  (inner)  metatarsal  space,  and  ends  by 
inosculating  with  the  plantar  arch.  By  a  large  digital  artery  it 
furnishes  branches  to  both  sides  of  the  great  toe  and  half  the  next, 
in  the  same  manner  as  the  radial  artery  in  the  hand  is  distributed 
to  one  digit  and  a  half. 

The  digital  branch  (/,  art.  magna  pollicis)  extends  to  the  front 
of  the  first  interosseous  space,  and  divides  into  collateral  branches 
(h)  for  the  contiguous  sides  of  the  great  toe  and  the  next.  Near 
the  head  of  the  metatarsal  bone  it  sends  inwards,  beneath  the 
flexor  muscles,  a  digital  branch  (g)  for  the  inner  side  of  the  great 
toe. 

The  arteries  have  the  same  arrangement  along  the  toes  as  the 
other  digital  branches  ;  and  that  to  the  second  digit  anastomoses  at 
the  end  with  a  branch  of  the  plantar  arch. 

External  plantar  nerve  (fig.  211,  ^).  The  deep  branch  (*)  of 
this  nerve  accompanies  the  arch  of  the  artery,  and  ends  internally 
in  the  adductor  pollicis.  It  furnishes  branches  to  all  the  interossei ; 
to  the  transversalis  pedis  ;  and  to  the  two  external  lumbrical  muscles. 
The  nerve  corresponds  with  the  deep  portion  of  the  ulnar  nerve 
in  the  hand. 

Dissection.  It  will  be  needful  to  remove  the  transversalis  pedis 
muscle,  to  see  a  ligament  across  the  heads  of  the  metatarsal  bones. 

The  transverse  metatarsal  ligament  is  a  strong  fibrous  band,  like 
that  in  the  hand  (p.  299),  which  connects  together  all  the  meta- 
tarsal bones  at  their  anterior  extremity.  A  thin  fascia  covering 
the  interossei  muscles  is  attached  to  its  hinder  edge.  It  is  con- 
cealed by  the  transversalis  pedis,  and  by  the  tendons,  vessels,  and 
nerves  of  the  toes. 

Dissection.  To  complete  the  dissection  of  the  last  layer  of 
muscles,  the  flexor   brevis  minimi  digiti   may  be  detached   and 
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thrown  forwards.  Dividing  then  the  metatarsal  ligament  between 
the  bones,  the  knife  is  to  be  carried  directly  backwards  for  a  short 
distance  in  the  centre  of  each  interosseous  space,  except  the  first, 
in  order  that  the  two  interossei  muscles  may  be  separated  from  each 
other.    All  the  interossei  are  visible  in  the  sole  of  the  foot. 

The  fascia  covering  the  muscles  should  be  taken  away  if  any 
remains,  and  the  branches  of  the  external  plantar  nerve  to  them 
should  be  dissected  out. 

Fourth  layer  of  muscles  (fig.  211).  In  the  fourth  and  last  layer  Fourth 
of  the  foot  are  contained  the  interossei  muscles,  and  the  tendons  of  muscieg. 
the  tibialis  posticus  and  peroneus  longus. 

The  INTEROSSEI  MUSCLES  (fig.  211)  are  situate  in  the  intervals  be-  lntero«iei. 
Iween  the  metatarsal  bones  :  they  consist  of  two  sets,  plantar  and 
dorsal,  like  the  interossei  in  the  hand.    Seven  in  number,  there  are 
three  plantar  and  four  dorsal ;  and  two  are  found  in  each  space, 
except  the  innermost. 

The  plantar  interossei^  0,  belong  to  the  three  outer  metatarsal  bones  Three  pton- 
(tig.  211),  and  are  slender  fleshy  slips.  They  arise  from  the  under  outer  toe«. 
and  inner  surfaces  of  those  bones  ;  and  are  inserted  partly  into  the 
tibial  side  of  the  base  of  the  metatarsal  phalanx  of  the  same  toes, 
and  partly  by  an  expansion  from  each  to  the  extensor  tendons  on 
the  dorsum  of  the  phalanx.  These  muscles  are  smaller  than  the 
dorsal,  and  are  placed  more  in  the  sole  of  the  foot. 

The  dorsal  interossei,  i,  one  in  each  space,  arise  by  two  heads  from  Four  dorsal 
the  lateral  surfaces  of  the  bones  between  which  they  lie  ;  and  are  bones. 
inserted  like  the  others  into  the  side,  and  on  the  dorsum  of  the  meta- 
tarsal phalanx  of  certain  toes  : — Thus,  the  inner  two  muscles  belong  Attach- 
to  the  second  toe,  one  to  each  side ;  the  next  appertains  to  the  outer  ^^^^ 
side  of  the  third  toe  ;  and  the  remaining  one  to  the  outer  side  of 
the  fourth  toe. 

The  interossei  are  crossed  by  the  external  plantar  artery  and  nerve,  Conneo- 
and  their  digital  branches,  and  lie  beneath  the  transversalis  pedis 
and  the  metatarsal  ligament.     The  posterior  perforating  arteries 
pierce  the  hinder  extremities  of  the  dorsal  set. 

Action,  Like  the  interossei  of  the  hand  (p.  299)  they  will  contri-  Use  as 
bate  to  the  bending  of  the  metatarso-phalangeal  joints  by  the  flexors ;  ' 

and  they  may  help  the  extensors  to  straighten  the  last  two  phalan-  tenson; 
geal  joints. 

They  can  act  also  as  abductors  and  adductors  of  the  toes.    Thus  as  adduo- 
the  plantar  set  will  bring  the  three  outer  towards  the  second  toe  ;    "' 
and  the  dorsal  muscles  will  abduct  from  the  middle  line  of  the  ducton. 
second  toe — the  two  attached  to  that  digit  moving  it  to  the  right 
and  left  of  the  said  line. 

Dissection.  Following  the  tendon  of  the  tibialis  posticus  muscle  Trace  out 
from  its  position  behind  the  inner  malleolus  to  its  insertion  into  the  ^a^mfc 
scaphoid  bone,  trace  the  numerous  processes  that  it  sends  forwards 
and  outwards.     Open  also  the  fibrous  sheath  of  the  tendon  of  the 
peroneus  longus,  which  crosses  from  the  outer  to  the  inner  side  of 
the  foot. 

The  tendon  of  the  tibialis  posticus  is  continued  forwards  over  inMrtton  or 
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the  internal  lateral  ligament  of  the  ankle  joint,  and  over  the  astra* 
galo-scaphoid  articulation  to  he  inserted  into  the  prominence  of  the 
scaphoid  hone.  From  its  insertion  processes  are  continued  to  many 
of  the  other  hones  of  the  foot : — One  is  directed  backwards  to  the 
margin  of  the  groove  in  the  os  calcis  for  the  tendon  of  the  flexor 
longus  poUicis.  Two  offsets  are  directed  forwards : — one  to  the 
internal  cuneiform  bone  ;  the  other,  much  the  largest,  is  attached 
to  the  middle  and  outer  cuneiform,  to  the  os  cuboides,  and  to  the 
bases  of  the  second,  third,  and  fourth  metatarsal  bones.  In  other 
words,  pieces  are  fixed  into  all  the  tarsal  bones  except  one  (astra- 
galus) ;  and  into  all  the  metatarsal  bones  except  two  (first  and 
fifth). 

Where  the  tendon  is  placed  beneath  the  articulation  of  the  astra- 
galus, it  contains  a  sesamoid  bone,  or  a  fibro-cartilage. 

The  tendon  of  the  peroneus  longus  muscle  winds  round  the 
cuboid  bone,  and  is  continued  inwards  in  the  groove  on  the  nnder 
surface,  to  be  inserted  into  the  internal  cuneiform  bone,  and  the  base 
of  the  metatarsal  bone  of  the  great  toe  ;  and  sometimes  by  a  slip 
into  the  base  of  the  second  metatarsal  bone. 

In  the  sole  of  the  foot  (fig.  211),  it  is  contained  in  a  sheath  which 
is  crossed,  towards  the  outer  part,  by  the  fibres  of  the  long;^  plantar 
ligament  prolonged  to  the  tarsal  ends  of  the  third  and  fourth  meta- 
tarsal bones  ;  but  it  is  formed  internally  only  by  areolar  tissue.  A 
separate  synovial  membrane  lubricates  the  sheath. 

Where  the  tendon  turns  round  the  cuboid  bone  it  is  thickened, 
and  contains  fibro-cartilago  or  a  sesamoid  bone. 
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THE  FRONT  OF  THE  LEG. 

Position.  Tlie  limb  is  to  be  raised  to  a  convenient  height  by  blocks 
beneath  the  knee,  and  the  foot  is  to  be  extended  in  order  that  the 
muscles  on  the  front  of  the  leg  may  be  put  on  the  stretch. 

Dissection,  To  enable  the  dissector  to  raise  the  skin  from  the  leg 
and  foot,  one  incision  should  be  made  along  the  middle  line  from 
the  knee  to  the  toes,  and  this  should  be  intersected  by  cross  cuts  at 
the  ankle  and  the  root  of  the  toes. 

After  the  flaps  of  skin  are  reflected,  the  cutaneous  vessels  and 
nerves  are  to  be  looked  for.  At  the  upper  and  inner  part  of  the 
leg  are  some  filaments  from  the  great  saphenous  nerve ;  and  at  the 
outer  side  others,  still  smaller,  from  the  extemsd  popliteal  nerve. 
Perforating  the  fascia  in  the  lower  third,  on  the  anterior  aspect,  the 
musculo-cutaneous  nerve  may  be  found,  whose  branches  should  be 
pursued  to  the  toes. 

On  the  dorsum  of  the  foot  is  a  venous  arch,  which  ends  laterally 
in  the  saphenous  veins.  On  the  outer  side  lies  the  external  saphenous 
nerve  ;  and  about  the  middle  of  the  instep  the  internal  saphenous 
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nerve  ceaees.     In  the  interval  between  the  great  toe  and  the  nest 
the  cntaneouB  part  of  the  anterior  tibial  nerve  appeara. 

The  digital  nerves  should   be  traced  to  the  ends  of  the  toe«  by  "| 
removing  the  integuments  :  and  after  the  several  veesela  and  nervee 
are   dissected,  the  fat  is  to  he  taken  away,  in 
order  that  the  fascia  may  be  seen.  Kg-  212." 

The  venoM  arrk  on  the  dorgwm  of  the  foot  has 
its  convexity  turned  forwards,  and  receives 
digital  branches  from  the  toes  ;  at  its  concavity 
it  is  joined  by  small  veins  from  the  instep.  In- 
ternally and  externally  it  niut«s  with  the  sapbe- 

The  inUntal  gaphtnout  vein  begins  at  the  inner 
dde  of  the  great  t«e,  and  in  the  arch.  It  as- 
cends along  the  inner  part  of  the  foot,  and  in 
&ont  of  the  inner  ankle  to  the  inside  of  the 
l^S  (p'  666).  Branches  enter  it  from  the  inner 
border  and  sole  of  the  foot. 

The  external  taphenove  vein  begins  on  the  ont- 
tdde  of  the  little  toe  and  foot,  as  well  as  in  the 
venooe  arch  ;  and  it  ia  continued  below  the  outer 
ankle  to  the  back  of  the  leg  (p.  666). 

CuTANEOUB  Nehves  (fig.  212).  The  superficial 
nerves  on  the  front  of  the  leg  and  foot  are 
derived  mainly  from  branches  of  the  popltt«al 
trunks,  viz.  from  the  musculo-cutaneons  and 
anterior  tibial  nervee  of  the  external  popliteal, 
and  &om  the  estemal  saphenous  nerve  of  the 
internal  popliteal.  Some  inconmderable  oSseta 
ramify  on  the  front  of  the  leg  from  the  internal 
BapheDOQS  and  external  popliteal. 

The  matcuh-oitaneoui  neme  (')  ends  on  the 
dorsum  of  the  foot  and  toes.  Perforating  the 
fascia  in  the  lower  third  of  the  leg  with  a 
cutaneous  artery,  it  divides  into  two  principal 
branches  (inner  and  outer),  which  give  dorsal 
digital  nerves  to  the  aides  of  all  the  toea,  except 
the  outer  part  of  the  little  toe  and  the  contiguous  sides  of  the  great 
too  and  the  next.  The  branches  may  be  traced  in  the  integument  ^' 
as  far  as  the  end  of  the  last  phalanx  : — 

The  imter  branch  (*}  communicates  with  the  internal  saphenous  ^ 
nerve,  and  supplies  the  inner  side  of  the  foot  and  great  toe :  it  joins 
also  the  anterior  tibial  nerve. 

The  outer  branch  (*)  divides  into  three  nerves  ;  these  lie  over  the  ^ 
three  out«r  interosseous  spaces,  and  bifnrcate  at  the  web  of  the  foot 
for  the  contignons  sides  of  the  four  toea  coiresponding  with  those 

'  Cutaneous  serrea  of  the  front  of  the  lag  and  foot.  I.  ADterior  tibiaL 
2.  Hnicalo-cataneoni,  with  3,  its  inner,  and,  4,  its  oater  piece  ;  tho  osnal 
diabibntion  a  not  ihown  in  the  woodcut.  6.  Internal  aaphanooa.  6.  O&^ot 
external  popliteaL 
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spaces ;  it  joins  the  external  saphenous  nerve  on  the  outer  border 
of  the  foot. 
Anterior  The  anterior  tibial  nerve  (*)  becomes  cutaneous  in  the  firat  inter- 

tibiai,  where  osseous  space,  and  is  distributed  to  that  space,  and  to  the  opposed 
sides  of  the  great  toe  and  the  next.    The  musculo-cutaneous  nerve 
joins  it,  and  sometimes  assists  in  supplying  the  same  toes. 
External  The  external  saphenous  nerve  (fig.  205,  *)  comes  from  the  back  of 

Haphenous.  ^^  ]gg  ijelow  the  outer  ankle,  and  is  continued  along  the  foot  to 
the  outside  of  the  little  toe ;  all  the  outer  margin  of  the  foot  receives 
ner\'^cs  from  it,  and  the  offsets  towards  the  sole  are  larger  than  tiiose 
to  the  dorsum.  Occasionally  it  supplies  both  sides  of  the  little  toe 
and  part  of  the  next. 
Internal  Internal  saphenous  nerve  Q),    This  nerve  is  continued  along  the 

baphenous.    ygjjj  ^f  ^^  same  name  to  the  middle  of  the  instep,  where  it  ceases 
mostly  in  the  integinnents,  but  some  branches  pass  through  the  deep 
fascia  to  end  in  the  tarsus. 
Deep  fascia       The /osc/a  of  the  front  of  the  leg  is  thickest  near  the  knee  joint. 
of  tbe  leg ;    -^^^herc  it  gives  origin  to  muscles.     It  is  fixed  laterally  into  the  tibia 
attach-         and  fibula.    Intermuscular  septa  are  prolonged  from  the  deep  sur- 
ments :         fj^^^ .  j^ j  ^^^  ^f  these,  which  is  attached  to  the  fibula,  sepamtefi 
the  muscles  on  the  front  from  those  on  the  outer  side  of  the  leg. 
Superiorly  the  fascia  is  connected  to  the  heads  of  the  leg  bones, 
but  inferiorly  it  is  continued  to  the  dorsum  of  the  foot, 
transverse         Above  and  below  the  ankle  joint  it  is  strengthened   by  some 
flt^at  the  transverse  fibres,  and  gives  origin  to  the  two  parts  of  the  anterior 
annular  Ugameut ;  and  below  the  end  of  the  fibula  it  forms  another 
band,  the  external  annular  ligament. 
Take  away        Dissection,  The  fascia  is  to  be  removed  from  the  front  of  the  leg 
the  fascia,     ^^^  ^j^^  dorsum  of  the  foot,  but  the  thickened  band  of  the  annular 
ligament  above  and  below  the  end  of  the  tibia  is  to  be  left.    In 
separating  the  fascia  from  the  subjacent  muscles,  let  the  edge  of 
the  scalpel  be  directed  upwards, 
leave  liga-         In  like  manner  the  fascia  may  be  taken  from  the  peronei  mnades 
Smds^       on  the  outside  of  the  fibula,  but  without  destroying  the  band  (ex- 
ternal annular  ligament)  below  that  bone, 
clean  On  the  dorsum  of  the  foot  the  dorsal  vessels  with  their  nerve  are 

nerves  and  ^  ]je  displayed,  and  the  tendons  of  the  short  and  long  extensors  of 
the  toes  are  to  be  traced  to  the  ends  of  the  digits.  In  the  leg  the 
anterior  tibial  nerve  and  vessels  are  to  be  followed  from  the  dorsum 
into  their  intermuscular  space,  and  are  then  to  be  cleaned  as  high 
as  the  knee. 
Anterior  The  anterior  annular  ligament  consists  of  two  pieces,  upper  and 

2^^^ .     lower,  which  confine  the  muscles  in  their  position : — ^the  former 
serving  to  bind  the  fleshy  belhes  to  the  bones  of  the  leg,  and  the 
latter  to  keep  down  the  tendons  on  the  dorsum  of  the  foot  :— 
its  upper  The  upper  part  (fig.  213,  '),  above  the  level  of  the  ankle-joint,  is 

attached  laterally  to  the  bones  of  the  leg  ;  it  possesses  one  sheath 
with  synovial  membrane  for  the  tibialis  anticus. 
and  lower         The  lower  part  is  situate  in  front  of  the  tarsal  bones.    It  is  in- 
pieoe,  serted  externally  by  a  narrow  piece  into  the  upper  surface  of  the  os 
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calcis,  in  front  of  the  interosseous  ligament ;  and  internally,  where 
it  is  thin  and  Avidened,  into  the  plantar  fascia  and  the  inner  malle- 
olus.   In  this  piece  of  the  ligament  there  are  three  sheaths : — an  Sheaths 
inner  one  for  the  tibialis  anticus  ;  an  outer  for  the  extensor  longus  JJ^  ^ 
digitomm  and  peroneus  tertius  ;  and  an  intermediate  one  for  the  ex- 
tensor pollicis.     Separate  synovial  membranes  line  the  sheaths. 

The  external  annular  ligament  is  placed  below  the  fibula,  and  is  at-  Extenuti 
tached  on  the  one  side  to  the  outer  malleolus,  and  on  the  other  to  ligament 
the  OS  calcis.  Its  lower  edge  is  connected  by  ^brous  tissue  to  the 
sheatlis  of  the  peronei  muscles  on  the  outer  side  of  the  os  calcis.  It 
contains  the  two  lateral  peronei  muscles  in  one  compartment ;  and 
this  is  lined  by  a  synovial  membrane,  which  sends  two  ofEsets  below 
into  the  sheaths  of  the  peronei  muscles. 

The  MUSCLES   ON   THE  FRONT  OP  THE  LEO  (fig.  213)    are  three  in  Muscles  on 

number.  The  large  muscle  next  the  tibia  is  the  tibialis  anticus  ;  the  leg^  ^ 
that  next  the  fibula,  the  extensor  longus  digitorum  ;  whilst  a  small 
muscle,  apparently  the  lower  end  of  the  last  with  a  separate  tendon 
to  the  fifth  metatarsal  bone,  is  the  peroneus  tertius.  The  muscle  be- 
tween the  tibialis  and  extensor  digitorum,  in  the  lower  half  of  the 
leg,  is  the  extensor  pollicis. 

On  the  dorsum  of  the  foot  only  one  muscle  appears,  the  extensor  and  foot, 
brevis  digitonun. 

The  TIBIALIS  ANTICUS  (fig.  213,  *)  reaches  the  tarsus  :  it  is  thick  Tibialis 
and  fleshy  in  the  upper,  but  tendinous  in  the  lower  part  of  the  leg.  *"*"^"* » 
It  arises  from  the  outer  tuberosity  and  the  upper  half  or  more  of  orig'ni 
the  tibia  ;  from  the  contiguous  part  of  the  interosseous  ligament ; 
and  from  the  fascia  of  the  leg  and  the  intermuscular  septum  be- 
tween it  and  the  next  muscle.    Its  tendon  begins  below  the  middle 
of  the  leg,  and  passes  through  compartments  in  both  pieces  of  the 
annular  ligament,  to  be  inserted  into  the  internal  cuneiform  bone,  insertion, 
and  the  metatarsal  bone  of  the  great  toe. 

The  muscle  is  subaponeurotic.   It  lies  at  first  outside  the  tibia,  rest-  Part*  *» 
ing  on  the  interosseous  membrane,  but  it  is  then  placed,  successively, 
over  the  end  of  the  tibia,  the  ankle  joint,  and  the  inner  tarsal  bones. 
The  outer  border  touches  the  extensor  muscles  of  the  toes,  and  con- 
ceals the  anterior  tibial  vessels. 

Action.  Supposing  the  foot  not  fixed,  the  tibialis  bends  the  ankle,  P't^jJ?® 
moves  the  great  toe  towards  the  middle  line  of  the  body,  and  raises 
the  inner  border  of  the  foot. 

If  the  foot  is  fixed  it  can  lift  the  inner  border  with  the  tibialis  and  nxed  ; 
posticus,  and  support  the  foot  on  the  outer  edge. 

If  the  tibia  is  slanting  backwards,  as  when  the  advanced  limb  on  the  tibia 
reaches  the  ground  in  walking,  it  can  bring  forwards  and  make  ^"^^'»°8- 
(Steady  that  bone. 

The  EXTENSOR  pROPRius  POLLICIS  (fig.  213)  is  deeply  placed  at  its  Extensor 
origin  between  the  former  muscle  and  the  extensor  longus  digitorum,  ^"*^^ 
but  its  tendon  becomes  superficial  on  the  dorsum  of  the  foot.    The 
muscle  arises  from  the  middle  three  fifths  of  the  anterior  narrow  part  attached  to 
on  the  inner  surface  of  the  fibula,  and  from  the  interosseous  ligament    ^^ 
for  the  same  distance.   At  the  ankle  it  ends  in  a  tendon,  which  comes 

Y  Y  2 


692 


DISSECTION    OP   THE   LEG. 


and  great 
toe: 


itcroBMS 
tbe  vessels. 


Use  on  great 
toe; 

on  tibia. 


Extensor 
longns 


arises  from 
tllmla; 


inserted 
into  four 
outer  toes: 


arrange- 
ment of  the 
tendons  on 
the  toes. 


Connections 
of  the 
muscle. 


Use  on  toes, 
and  ankle, 

on  tiie  tibia. 


Peroneus 
tertius. 

Origin. 


Insertion. 


Use  on 
ankle, 


to  the  snrf  ace  through  a  sheath  in  the  lower  piece  of  the  annnlar  liga- 
mentf  and  continues  over  the  tarsus  to  he  inserted  into  the  base  of 
the  last  phalanx  of  the  great  toe. 

The  anterior  tihial  vessels  lie  on  the  inner  side  of  the  muscle  as 
low  as  the  sheath  in  the  ligament,  hut  afterwards  on  the  outer 
side  of  its  tendon,  so  that  they  are  crossed  by  it  beneath  the 
ligament 

Action,  It  straightens  the  great  toe  by  extending  the  phalangeal 
joints,  and  afterwards  bends  the  ankle. 

When  the  foot  is  fixed  on  the  ground  and  the  tibia  slants  back- 
wards, the  muscle  can  draw  forwards  that  bone. 

The  EXTEN80K  L0NQU8  DiGiTORUM  (fig.  213,  ')  is  flcshy  in  the  1^, 
and  tendinous  on  the  foot,  like  the  tibial  muscle.  Its  origin  is  fiom 
the  head  and  three  fourths  of  the  narrow  part  of  the  inner  surface 
of  the  fibula ;  from  the  external  tuberosity  of  the  tibia,  and  about 
an  inch  (above)  of  the  interosseous  membrane  ;  and  from  the  fasda 
of  the  leg  and  the  intermuscular  septum  on  each  side.  The  tendon 
enters  its  sheath  in  the  annular  ligament  with  the  peroneus  tertios, 
and  divides  into  four  pieces.  Below  the  ligament  these  slips  are 
continued  to  the  four  outer  toes,  and  are  inserted  into  the  middle 
and  ungual  phalanges  : — 

On  the  metatarsal  phalanx  the  tendons  of  the  long  and  short 
extensor  join  "with  prolongations  from  the  interossei  and  lombricales 
to  form  an  aponeurosis  ;  but  a  tendon  from  the  short  extensor  is 
not  united  to  the  expansion  on  the  little  toe.  At  the  further  end  of 
this  phalanx  the  aponeurosis  is  divided  into  tliree  parts — a  central 
and  two  lateral ;  the  central  piece  is  inserted  into  the  base  of  the 
middle  phalanx,  while  the  lateral  unite  at  the  front  of  the  middle, 
and  are  fixed  into  the  ungual  phalanx. 

In  the  leg  the  muscle  is  placed  between  the  peronei  on  the  one 
side,  and  the  tibialis  anticus  and  extensor  proprius  pollicis  on  the 
other.  It  lies  on  the  fibula,  the  lower  end  of  the  tibia,  and  the 
ankle  joint.  On  the  foot  the  tendons  rest  on  the  extensor  brevis 
digitorum  ;  and  the  vessels  and  nerve  are  internal  to  them. 

Action,  The  muscle  extends  the  joints  of  the  four  outer  toes  from 
root  to  tip,  as  in  the  fingers ;  and  still  acting,  bends  the  ankle  joint 

If  the  tibia  is  inclined  back,  as  when  the  foot  reaches  the  ground 
in  walking,  it  will  be  moved  forwards  by  this  and  the  other  muscles 
on  the  front  of  the  leg. 

The  peroneus  tertius  is  situate  below  the  extensor  longus  digi- 
torum, from  which  it  is  seldom  separate.  It  arises  from  the  lower 
fourth  of  the  narrow  part  of  the  inner  surface  of  the  fibula,  from 
the  lower  end  of  the  interosseous  ligament,  and  from  the  inter- 
muscular septum  between  it  and  the  peroneus  brevis  mnscle.  And 
it  is  inserted  into  the  tarsal  end  (upper  surface)  of  the  metatarsal 
bone  of  the  little  toe. 

This  muscle  has  the  same  connections  in  the  leg  as  the  lower  pari 
of  the  long  extensor,  and  is  contained  in  the  same  space  in  the 
annular  ligament. 

Action,  The  muscle  assists  the  tibialis  in  bending  the  ankle,  and 


ASTERIOB  TIBIAL  VESSELS.  09 

in  drawing  f orwarda  the  fibula  when  the  leg  is  advanced  to  make  ud  lie 
a  gtep  in  walking. 
The  AHTBRioB  TIBIAL  ARTKBT  (fig.  213,  *)  extends  from  the  bifm--  Antoior 


cation  of  the  popliteal  trunk  to  the  front  of  the  ankle  joint    At 
this  spot  it  becomes  the  dorsal  artery  of  the  foot. 

The  course  of  the  artery  is  forwards  through  the  aperture  in  the  t 
upper   part  of  the  interosseotia  membrane,  along  the  front  of  that 

*  Anterior  tibial  nnel  and  mnselM  (Qiuuu'i  Arterica).  1.  Tibulli  anticiu 
mnscle.  2.  Eitensor  potlidi  sod  eiteuor  longus  digituram  diKwn  and«.  3. 
Fait  a£  the  anterior  annular  ligament.  4.  Antetior  tibial  aiter;  :  Uie  nerre 
DOtiide  it  ii  the  anterior  labial. 
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membrane,  and  over  the  tibia  to  the  foot.  A  line  from  the  inner 
side  of  the  head  of  the  fibula  to  the  centre  of  the  ankle  'will  mark 
the  position  of  the  vessel. 

For  a  short  distance  (about  two  inches)  the  artery  lies  between 
the  tibialis  anticus  and  the  extensor  longus  digitorum  ;  afterwards 
it  is  placed  between  the  tibial  muscle  and  the  extensor  proprins 
pollicis  till  near  the  lower  end,  where  the  last  muscle  becomes 
superficial,  and  crosses  to  the  inner  side.  The  vessel  rests  on  the 
interosseous  membrane  in  two  thirds  of  its  extent,  being  overlapped 
by  the  fleshy  bellies  of  the  contiguous  muscles,  so  that  it  is  at  some 
depth  from  the  surface ;  but  it  is  placed  in  front  of  the  tibia  and 
the  ankle  joint  in  the  lower  third,  and  is  comparatively  superficial 
between  the  tendons  of  the  muscles. 

Vena)  comites  entwine  aroimd  the  artery,  covering  it  very  closely 
with  cross  branches  on  the  upper  part.  The  anterior  tibial  nerve 
approaches  the  tibial  vessels  about  the  middle  third  of  the  leg,  and 
continues  with  them,  crossing  once  or  twice  :  at  the  lower  end  of 
the  artery  the  nerve  lies  on  the  outer  side. 

Branches,  In  the  leg  the  anterior  tibial  artery  furnishes  mostly 
muscular  offsets,  but  near  the  knee  and  ankle  the  following  named 
branches  take  origin. 

a.  Cutaneous  branches  arise  at  intervals  ;  and  the  largest  accom- 
panies the  musculo-cutaneous  nerve,  and  supplies  the  contiguous 
muscles. 

b.  A  recurrent  branch  arises  as  soon  as  the  trunk  appears  above  the 
interosseous  membrane,  and  ascends  in  the  tibialis  anticus  to  the  knee 
joint :  on  the  joint  it  anastomoses  with  the  other  articular  arteries. 

c.  Malleolar  arteries  (internal  and  external)  spring  near  the  ankle 
joint,  and  arc  distributed  over  the  ends  of  the  tibia  and  fibula.  The 
internal  is  the  least  regular  in  size  and  origin  ;  the  external  anasto- 
moses with  the  anterior  peroneal  artery  (p.  674). 

d.  Some  small  articular  branches  are  supplied  from  the  lower  end 
of  the  artery  to  the  ankle  joint. 

The  DORSAL  ARTERY  of  the  foot  is  the  continuation  of  the  anterior 
tibial,  and  extends  fi^om  the  front  of  the  ankle  joint  to  the  posterior 
part  of  the  first  interosseous  space  :  at  this  interval  it  passes  down- 
wards between  the  heads  of  the  interosseous  muscle,  to  end  in  the 
sole  (p.  686). 

Tlie  artery  is  supported  by  tlie  inner  row  of  the  tarsus,  viz.,  the 
astragalus,  and  the  scaphoid  and  cuneiform  bones  ;  and  it  is  covered 
by  the  integuments  and  the  deep  fascia,  and  by  the  inner  piece  of 
the  extensor  brevis  muscle.  The  tendon  of  the  extensor  pollicis  lies 
on  the  inner  side,  and  that  of  the  extensor  longus  digitorum  on  the 
outer,  but  neither  is  near  the  vessel. 

The  veins  have  the  same  position  with  respect  to  the  artery  as  in 
the  leg ;  and  the  nerve  is  external  to  it. 

Peeuliarttiet,  On  the  dorsnin  of  the  foot  tlie  artery  is  often  remored  farther 
outwards  than  the  line  from  the  centre  of  the  ankle  to  tiie  back  of  the  fini 
interofiseons  space.  Further,  the  place  of  the  artery  may  be  taken  by  a 
large  anterior  peroneal  branch. 
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Branches,  Offsets  are  given  to  the  bones  and  ligament^  of  the  Branches, 
foot :  those  from  the  outer  side  of  the  vessel  are  named  tarsal  and 
metatarsal  from  their  distribution.    A  small  interosseous  branch  is 
furnished  to  the  first  metatarsal  space. 

a.  The  tarsal  branch  arises  opposite  the  scaphoid  bone,  and  runs  Tarsal, 
beneath  the  extensor  brevis  digitorum  to  the  outer  border  of  the  foot, 
where  it  divides  into  twigs  that  inosculate  with  the  metatarsal, 
plantar,  and  anterior  peroneal  arteries  :  it  supplies  offsets  to  the 
extensor  muscle  beneath  which  it  lies. 

b.  The  metatarsal  branch  takes  an  arched  course  to  the  outer  side  Metatarsal, 
of  the  foot,  near  the  base  of  the  metatarsal  bones  and  beneath  the 

short  extensor  muscle,  and  anastomoses  with  the  external  plantar 
and  tarsal  arteries. 

c.  From  the  arch  of  the  metatarsal  branch  three  dorsal  interosseous  which  gives 
arteries  are  furnished  to  the  three  outer  metatarsal  spaces  ;  and  the  Jl^JjJJ**' 
external  of  these  sends  a  branch  to  the  outer  side  of  the  little  toe. 

They  supply  the  interossei  muscles,  and  divide  at  the  cleft  of  the 
toes  into  two  small  dorsal  digital  branches. 

At  the  fore  part  of  the  metatarsal  space  each  interosseous  branch  and  per- 
joins  a  digital  artery  in  the  sole  of  the  foot  by  means  of  the  anterior  °™"°8- 
2>erforating  twig  ;  and  from  the  beginning  of  each  a  small  branch, 
posterior  perforating^  descends  to  the  plantar  arch. 

d.  The  first  interosseous  branch  (art.  dorsalis  pollicis)  arises  from  First  inter- 
the  trunk  of  the  artery  as  this  is  about  to  leave  the  dorsum  of  the  ^^^^^^'^^ 
foot ;  it  extends  forwards  in  the  space  between  the  first  two  toes, 

and  is  distributed  by  dorsal  digital  pieces  like  the  other  dorsal  inter- 
osseous offsets. 

The  ANTERIOR  TIBIAL  VEINS  have  the  same  extent  and  connections  Anterior 
as  the  vessel  they  accompany.    They  take  their  usual  position  along  * 

the  artery,  one  on  each  side,  and  form  loops  around  it  by  cross 
branches ;  they  end  in  the  popliteal  vein.  The  branches  they 
receive  correspond  with  those  of  the  artery  ;  and  they  communicate 
with  the  internal  saphenous  vein. 

Dissection.  To    examine   the   extensor  brevis  digitorum  on  the  Divide 
dorsum  of  the  foot,  cut  through  the  tendons  of  the  extensor  longus  longus. 
and  peroneus  tertius  below  the  annular  ligament,  and  throw  them 
towards  the  toes.     The  hinder  attachment  of  the  muscle  to  the  os 
calcis  is  to  be  defined. 

The  EXTENSOR  BREVIS  DIGITORUM  arises  from  the  outer  surface  of  Extensor 
the  OS  calcis  in  front  of  the  sheath  for  the  peroneus  brevis  muscle,  ^"^is 
and  from  the  lower  band  of  the  anterior  annular  ligament.    At  the 
back  of  the  metatarsal  bones  the  muscle  ends  in  four  tendons,  which 
spring  from   as   many  fleshy  bellies,  and  are  inserted  into  the  four  gends  ten- 
inner  toes.    The  tendon  of  the  great  toe  has  a  distinct  attachment  ^^^Ji^^ 
to  the  base  of  the  metatarsal  phalanx  ;  but  the  rest  are  united  to 
the  outer  side  of  the  long  extensor  tendons,  and  assist  to  form  the 
expansion  on  the  metatarsal  phalanx  (p.  692). 

The  muscle  lies  on  the  tarsus,  and  is  partly  concealed  by  the  Connee- 
tendons  of  the  long  extensor.    Its  inner  belly  crosses  the  dorsal  ****'*** 
artery  of  the  foot. 
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Action^  Assisting  the  long  extensor,  it  straightens  the  four  innar 
toes,  separating  them  slightly  from  each  other. 

Dissection,  The  branches  of  artery  and  nerve  which  are  beneath 
the  extensor  brcvis  will  be  laid  bare  by  cutting  across  that  muscle 
near  its  front,  and  tmning  it  upwards. 

By  dividing  the  lower  band  of  the  annular  ligament  over  the 
tendon  of  the  extensor  pollicis,  and  throwing  outwards  the  external 
half  of  it, — the  different  sheaths  of  the  ligament,  the  attachment  to 
the  08  calcis,  and  the  origin  of  the  extensor  brevis  digitorum  from 
it  may  be  observed. 

The  anterior  tibial  and  musculo-cutaneous  nerves  are  now  to  be 
followed  upwards  to  their  origin  from  the  external  popliteal :  and 
a  small  branch  to  the  knee-joint  from  the  same  source  is  to  be  traced 
through  the  tibialis  anticus. 

Nerves  to  the  front  of  the  leg.  Between  the  fibula  and  the 
peroneus  longus  muscle  the  external  popliteal  'nerve  divides  into 
recurrent  articular,  musculo-cutaneous,  and  anterior  tibial  branches. 

The  recurrent  articular  branch  is  small,  and  takes  the  coarse  of 
the  artery  of  the  same  name  through  the  tibialis  anticus  muscle  to 
the  knee  joint. 

The  musculo-cutaneous  nerve  is  continued  between  the  extensor 
longus  digitorum  and  the  peronei  muscles  to  the  lower  third  of  the 
leg,  where  it  pierces  the  fascia,  and  is  distributed  to  the  dorsum  of 
the  foot  and  the  toes  (p.  689).  Before  the  nerve  becomes  cutaneous 
it  furnishes  branches  to  the  two  larger  peronei  ^muscles. 

The  anterior  tibial  nerve  (fig.  213,  interosseous)  is  directed  beneath 
the  extensor  longus  digitorum,  and  reaches  the  tibial  artery  about 
the  middle  third  of  the  leg.  From  this  spot  it  takes  the  course  of 
the  vessel  along  the  foot  to  the  first  interosseous  space  (p.  690). 
In  the  leg  it  crosses  the  anterior  tibial  vessels  once  or  more,  but  on 
the  foot  it  is  generally  external  to  the  dorsal  artery. 

Branches.  In  the  leg  the  nerve  supplies  the  anterior  tibial  muscle, 
the  extensors  of  the  toes,  and  the  peroneus  tertius.  On  the  dorsum 
of  the  foot  it  furnishes  a  considerable  branch  to  the  short  extensor ; 
this  is  enlarged,  and  gives  ofEsets  to  the  articulations  of  the  foot. 

Muscles  on  the  outer  side  of  the  leg  (fig.  207).  Two  muscles 
occupy  this  situation,  and  are  named  peronei  from  their  attachment 
to  the  fibula  ;  they  are  distinguished  by  the  terms  longus  and  brevis. 
Intermuscular  processes  of  fascia,  which  are  attached  to  the  fibula, 
isolate  these  muscles  from  others. 

The  peroneus  longus  (fig.  207,  ®),  the  more  superficial  of  tne 
two  muscles,  passes  into  the  sole  of  tlie  foot  round  the  outer  border. 
It  arises  from  the  head,  and  the  anterior  surface  of  the  shaft  of  the 
fibula  for  two  thirds  of  the  length,  gradually  tapering  downwards  ; 
from  the  external  border  nearly  to  the  malleolus  ;  and  from  the 
fascia  and  the  intermuscular  septa.  Inferiorly  it  ends  in  a  tendon 
which  is  continued  through  the  external  annular  ligament,  with  the 
peroneus  brevis,  lying  in  the  groove  at  the  back  of  the  external 
malleolus  ;  and  it  passes  finally  in  a  separate  sheath  below  the 
peroneus  brevis,  along  the  side  of  the  os  calcis  and  through  the 
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groove  in  the  outer  border  of  the  cuboid  bone,  to  the  sole  of  the  insertion 
foot.    Its  position  in  the  foot,  and  its  insertion  are  described  before  Jf  uietoo? 
(p.  688). 

In  the  leg  the  muscle  is  immediately  beneath  the  fascia,  and  lies  Position  in 
on  the  peroneus  brevis.  Beneath  the  annular  ligament  it  is  placed  ^  ^* 
over  the  middle  piece  of  the  external  lateral  ligament  of  the  ankle 
with  the  peroneus  brevis,  and  is  surrounded  by  a  smgle  synovial 
membrane  common  to  both.  The  extensor  longus  digitorum  and 
the  soleus  are  fixed  to  the  fibula  laterally  with  respect  to  it,  one 
being  on  each  side. 

Action.  With  the  foot  free  the  muscle  extends  the  ankle  ;  then  Use  on  foot 
it  can  depress  the  inner,  and  raise  the  outer  border  of  the  foot  in       * 
the  movement  of  eversion. 

When  the  foot  rests  on  the  ground  it  assists  to  lift  the  os  calcis,  and  fixed ; 
and  the  weight  of  the  body  as  in  standing  on  the  toes,  or  in  walking,  on  the  leg-H 
And  in  rising  from  a  stooping  posture  it  draws  back  the  fibula. 

The  PERONEUS  BREVIS  (fig.  207,  ^)  reaches  the  outer  side  of  the  foot,  Peroneus 
and  is  smaller  than  the  preceding  muscle,  and  inferior  in  position  ati^hed  to 
to  it.    It  arises  from  the  anterior  surface  of  the  shaft  of  the  fibula  fll>oi*» 
for  about  the  lower  two  thirds,  extending  upwards  by  a  pointed 
piece  internal  to  the  other  peroneus ;  and  from  the  intermuscular 
septum  in  front.     Its  tendon  passes  with  that  of  the  peroneus  longus 
through  the  external  annular  ligament,  and  is  placed  next  the  fibula 
as  it  turns  below  this  bone.     Escaped  from  the  ligament,  the  tendon  and  bone  of 
enters  a  distinct  fibrous  sheath,  which  conducts  it  along  the  tarsus  ^^***® 
to  its  insertion  into  the  projection  at  the  base  of  the  metatarsal  bone 
of  the  little  toe. 

In  the  leg  the  muscle  projects  in  front  of  the  peroneus  longus.  2®^®^ 
On  the  outer  side  of  the  os  calcis  it  is  contained  in  a  sheath  above 
the  tendon  of  the  former  muscle  ;  and  each  sheath  is  lined  by  a 
prolongation  from  the  common  synovial  membrane  behind  the  outer 
ankle. 

Action.  If  the  foot  is  unsupported  this  peroneus  extends  the  Use  on  foot, 
ankle,  and  moves  the  foot  upwards  and  outwards  in  eversion.  ' 

Like  the  long  muscle,  it  is  able  if  the  foot  is  supported  to  raise  and  fixed, 
the  heel,  and  to  bring  back  the  fibula  as  the  body  rises  from  and  on  the 
stooping.  **' 


Section  VII. 

LIGAMENTS  OF  THE  KNEE,  ANKLE,  AND  FOOT. 

Directions.  In  examining  the  remaining  articulations  of  the  limb,  Examine 
the  student  may  take  first  the  knee-joint,  unless  this  has  become  loiee-Joint 
dry ;  in  that  case  the  ligaments  of  the  leg,  ankle-joint,  and  foot 
may  be  dissected  whilst  the  knee  is  being  moistened. 

Dissection.  For  the  preparation  of  each  ligament  of  the  knee-  Dissection 
joint,  it  is  sufiicient  to  detach  the  muscles  and  tendons  from  around  ***  **  *™**' 
it,  and  to  remove  the  areolar  tissue  or  fibrous  structure  which  may 
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obscure  or  conceal  the  ligamentous  band.  A  kind  of  aponearotic 
capsule  is  to  be  defined  on  the  front  of  tbe  joint :  «nd  some 
tendons,  namely,  those  of  the  biceps,  popliteas,  adductor  magnna, 
and  semimembranoBus,  are  to  be  followed  to  their  inaertion,  a  part 
of  each  being  left. 
11^  Articulation  of  the  knee.  The  knee  is  tbe  largest  hinge  joint 
in  tbe  body,  and  is  fonncd  by  tho  contigaous  ends  of  the  tibia  and 
femur,  with  the  patella.  The  articular  surfaces  of  the  bonea  are 
covered  with  cartilage,  and  are  maintained  in  apposiUon  by  abrong 
and  numerous  ligaments. 

The  capaaU  (fig.  214)  is  on  aponeurotic  covering  on  the  fiont  of 
the  joint,  which  closes  the  wide  intervals  between  tbe  anterior  and 

Fig.  2H.»  Pig.  215.t 


mcd,  the  lateral  ligaments  ;  and  it  is  derived  from  the  fascia  lata  nuited 
-with  fibrous  offsets  of  the  cxtaiaor  and  flexor  muscles.  It  carers 
the  anterior  and  the  external  lateral  ligament,  being  inserted  below 
into  the  beads  of  the  tibia  and  fibula ;  and  it  blenda  on  tbe  inner 
side  with  tlie  internal  lateral  ligament.  It  is  not  closely  applied  to 
the  synovial  membrane,  but  it  is  united  below  with  tbe  interarticular 
fibro-carti  Isges. 

pnul  Dissection.  Four  cstemal  ligaments,  anterior  and  posterior,  inter- 
'     nal  and  external,  are  situate  at  opposite  points  of  the  articulation. 

,c  The  posterior  and  the  internal  lateral  ligament  will  appear  on  the 
removal  of  the  areolar  tissue  from  tbeir  surfaces  ;  but  tbe  anterior 
and  the  external  lateral  are  covered  by  the  aponeurosis  on  the 
front  of  the  joint,  and  will  not  be  laid  bare  till  this  has  been  cut 

'  External  ligament  of  tbe  knee  joint  (Bourger;).— 1.  Anterior  liguneot. 
2.  KMemal  later^  ligameat.      3.  ^teroneoua  tigamenL      4.   Put  of  tbe 

+  Internal  ligameDt  of  the  knee  joint  (Bourgerj). — 1.  Tendon  of  the  ei- 
tongor  mescle  ending  belov  in  the  iigsment  of  the  patella,  3.  3.  IntenuJ 
lateral  ligament.     4.  lateral  part  of  the  cafsnie. 
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through.    If  there  is  a  second  external  lateral  band  present,  it  is 
not  concealed  by  the  aponeurosis. 

The  external  lateral  ligament  (fig.  214, ')  is  round  and  cord-like.  External 
It  is  attached  to  the  outer  condyle  of  the  femur  below  the  tendon  menUs*^' 
of  the  gastrocnemius,  and  descends  vertically  between  two  pieces  «niall: 
of  the  tendon  of  the  biceps  to  a  depression  on  the  upper  and  outer 
part  of  the  head  of  the  fibula.      Beneath  the  ligament   are  the 
tendon  of  the  popliteus,  and  the  external  lower  articular  vessels 
and  nerve. 

A  second  fasciculus  is  sometimes  present  behind  the  other,  but  occasional 
it  is  not  attached  to  the  femur ;  it  is  connected  above  with  the 
gastrocnemius,  and  below  with  the  posterior  prominence  of  the 
head  of  the  fibula. 

The  tendon  of  the  biceps  is  inserted  by  two  pieces  into  the  points  Tendon  of 
on  the  head  of  the  fibula  ;  and  from  the  anterior  of  these  there  is  di^dJIJ^ 
a  prolongation  to  the  head  of  the  tibia.    The  external  lateral  liga- 
ment passes  between  the  pieces  into  which  the  tendon  is  split. 

The  tendon  of  the  popliteus  may  be  followed  by  dividing  the  Tendon  of 
posterior  ligament.  It  arises  from  the  fore  part  of  the  oblong  tcu.vj'^ 
depression  on  the  outer  surface  of  the  external  condyle  of  the 
femur.  In  its  course  to  the  outside  of  the  joint,  it  crosses  the 
external  semilunar  fibro-cartilage  and  the  upper  tibio-peroneal  arti- 
culation. When  the  joint  is  bent,  the  tendon  lies  in  the  hollow  on 
the  condyle  ;  but  slips  out  of  that  groove  when  the  limb  is  extended. 

The  tendon  of  the  adductor  magnus  is  inserted  into  a  tubercle  on  and  of 
the  internal  condyle  of  the  femur,  above  the  attachment  of  the  ma^M.^ 
internal  lateral  ligament. 

The  internal  lateral  ligament  (fig.  215,  ')  is  attached  to  the  con-  Internal 
dyle  of  the  femur,  where  it  blends  with  the  capsule  ;  but  becoming  men?-  ^^ 
thicker  below,  and  separate  from  the  rest  of  the  capsule,  it  is  fixed  attach- 
f or  about  an  inch  into  the  inner  surface  of  the  tibia,  below  the  »»«"*« ; 
level  of  the  ligamentum  patellae. 

The  tendons  of  the  sartorius,  gracilis,  and  semitendinosus  muscles  ia  joined  by 
lie  over  the  ligament ;  and  the  tendon  of  the  semimembranosus,  branoson. 
and  the  internal  lower  articular  vessels  and  nerve  are  beneath  it. 
To  the  posterior  edge  some  fibres  of  the  tendon  of  the  semimem- 
branosus are  added. 

The  tendon  of  the  semim^emhranosus  muscle  is  inserted  beneath  buertion 
the  internal  lateral  ligament  into  an  impression  at  the  back  of  the  membnS!^ 
inner  tuberosity  of  the  head  of  the  tibia  :  between  it  and  the  bone  •Q«- 
is  a  synovial  bursa.    The  tendon  sends  some  fibres  to  the  internal 
lateral  h'gament,  a  prolongation  to  join  the  fascia  on  the  popliteus 
muscle,  and  another  to  the  posterior  ligament  of  the  knee-joint. 

The  posterior  ligament  (ligament  of  Winslow),  wide  and  mem-  Posterior 
branous,  covers  the  back  of  the  joint  between  the  two  lateral,  and  ^*8*°^«***- 
is  joined  by  fibres  from  the  tendon  of  the  semimembranosus,  which 
are  directed  across  the  joint  to  the  outer  side.    It  is  fixed  below  to  Two  sets^or 
the  head  of  the  tibia  behind  the  articular  surface,  and  above  to  the  *^"**'* 
femur,  but  by  strongest  fibres  opposite  the  intercondyloid  notch. 
Numerous  apertures  exist  in  it  for  the  passage  of  the  vessels  and 
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nerves  to  the  interior  of  the  articulation ;  and  the  tendon  of  the 
popliteus  pierces  it. 

The  anterior  ligamaU  (ligamentiini  patellfe,  fig.  215,  ^,  part  of 
the  tendon  of  insertion  of  the  exteneoT  muscle  of  tlie  knee  (p.  626), 
ia  two  inches  long.  Superiorly  it  is  attached  to  the  lower  pmnt 
of  the  patella,  and  to  the  depression  on  the  inner  surface  of  the 
apex  ;  and  inferiorlj  it  is  inserted  into  the  tuhcrcle  of  the  head  of 
the  tihia,  and  into  an  inch  of  the  bone  below  it.  An  expansion  of 
the  triceps  cstensor  covers  it  ;  and  a  bursa  intervenea  between  it 
and  the  top  of  the  tubercle  of  the  tibia. 

Diueetion  (fig.  216).  To  sec  the  reflections  of  the  synovial  mem- 
brane raiw  the  knee  on  blocks,  and  open  the  joint  by  an  incieiaD 

Fig.  216.' 


on  each  mde,  above  the  patella.    When  the  anterior  portion  of  the 

capsule  with  the  patella  is  thrown  down,  a  fold  (mucous  ligament) 

will  be  seen  extending  from  the  intercondyloid  fossa  of  the  femur 

to  a  mass  of  fat  below  the  patella.    On  each  side  of  the  knee-pan 

ie  &  smilar  fold  (alar  ligament)  over  some  fat. 

lod  diiMot        The  limb  may  be  laid  flat  on  the  table,  and  some  of  the  poeteriOT 

2J!^^'  hgament  may  be  removed,  to   show  tlie   pouches  of  tie  synovial 

membrane  which  project  behind  over  the  condyles  of  the  femnr ; 

but  the  limb  is  to  bo  replaced  in  the  former  position  before  the 

parts  are  learnt 

SjbdtUI  The  tynovial  membrattt  (fig.  216)  lines  the  interior  of  the  capnile, 

msmbiuc    ^^^  j^  j^ntinued  to  the  articular  ends  of  the  bones.     It  invests  the 

interarlicular  cartilages  after  the  manner  of  aerous  membranes,  and 

*  The  c^Mule  of  tbe  kuee-joiDt  cot  acnws,  and  the  patelU  tlinnru  dovB,  lo 
Bhev  the  named  folda  of  tbe  ifnoTial  nc  a.  Huoam  ligameot.  b.  InteiMl, 
uid  e,  ezleinKl  tin  ligament, 
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sends  a  pouch  between  the  tendon  of  the  pophteos  and  the  external 
fibro-cartilage  and  the  head  of  the  tibia :  it  is  also  reflected  over 
the  strong  crucial  ligaments  at  the  back  of  the  joint. 

There  are  three  named  folds  of  the  synovial  membrane.  One  in  thrown  into 
the  centre  of  the  joint  is  the  mucous  ligament  (a),  which  contains  iteamSoSf* 
small  vessels  and  some  fat,  and  extends  from  the  interval  between 
the  condyles  to  the  fat  below  the  patella.  Below  and  on  each  side 
of  the  patella  is  another  fold — alar  ligament  (b  and  c),  which  is 
continuous  with  the  former  below  the  patella,  and  is  placed  over  a 
mass  of  fat :  the  inner  (&)  is  prolonged  farther  than  the  outer  by 
a  semilunar  piece  of  the  serous  membrane. 

At  the  back  and  front  of  the  articulation  pouches  are  prolonged  Poudies, 
beneath  the  tendons  of  muscles.     Behind  there  are  two,  one  on  each 
side,  between  the  condyle  of  the  femur  and  the  tendinous  head  of  two  behind 
the  gastrocnemius.    On  the  fi'ont,  the  sac  projects  under  the  extensor 
muscle  one  inch  above  the  articular  surface  ;  and  if  it  communicates  and  one 
with  the  bursa  in  that  situation,  it  will  reach  two  inches  above  the  ^^'°'*' 
joint-surface  of  the  femur.      When  the  joint  is   bent  there  is  a 
greater  length  of  the  serous  sac  above  the  patella. 

Fat  around  the  joint.  Two  large  masses  are  placed  above  and  Articnlar 
below  the  patella,  and  some  fat  is  located  around  the  crucial  liga- 
ments. 

The  infra-patellar  mass,  the  largest  of  all,  fills  the  interval  be-  below  the 
tween  the  patella  with  its  ligament  and  the  head  of  the  tibia,  and  P***^  • 
gives  origin  to  the  ridges  of  the  synovial  membrane.    From  it  a 
piece  is  continued  around  the  patella  ;  but  it  is  larger  at  the  inner 
margin  than  on  the  outer,  and  overhangs  the  inner  perpendicular 
facet   of    that   bone.      During  extension  of  the  joint  the  infra- 
patellar pad  is  applied  to,  and  lubricates  the  articular  surfaces  of  tue ; 
the  femur. 

The  supra-patellar  pad  is  interposed  between  the  triceps  extensor  above  the 
and  the  femur  around  the  top  of  the  synovial  sac,  and  is  greater  P****^ 
on  the  outer  than  the  inner  side. 

Dissection  (fig.  217).  The  ligamentous  structures  within  the  cap-  Disaeet 
sule  will  be  brought  into  view,  whilst  the  limb  is  still  in  the  same  wj^t,. 
position,  by  throwing  down  the  patella  and  its  ligament,  and  clear- 
ing away  the  fat  behind  it.     In  this  step  the  student  must  be  careful 
of  a  small  transverse  band  which  connects  anteriorly  the  interarticu- 
lar  cartilages. 

The  remains  of  the  capsule  and  other  ligaments,  and  the  synovial 
membrane,  are  next  to  be  cleared  away  from  the  front  and  back  of 
the  crucial  ligaments,  and  from  the  interaiiicular  cartilages.  Whilst 
cleaning  the  posterior  crucial  the  limb  is  to  be  placed  flat  on  the 
table  with  the  patella  down  ;  and  the  student  is  to  be  careful  of  a 
band  in  front  of  it  from  the  external  fibro-cartilage,  or  of  two 
bands,  one  before  and  the  other  behind  it. 

Ligaments  vnthin  the  capsule.  The  ligamentous  structure^  within  Ugaments 

the  capsule  consist  of  the*  central  crucial  ligaments,  and  of   two  capsule. 

plates  of  fibro-cartilage  on  the  head  of  the  tibia. 

The  crucial  ligaments  (fig.   217)  are  two  strong  fibrous  cords  Two  crodal 

ligamenta. 


Fig  217  • 


ILebonei 

Rotation 
checked  1 
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between  the  ends  of  the  tihin  and  femur,  which  maintain  in  contact 
the  bonra.  Tliey  cfobh  one  another  somewliat  like  the  lega  of  the 
letter  X,  and  )iave  received  their  name  from  that  circnmstance. 
One  ia  miicb  anterior  to  the  other  at  the  attachment  to  the  tibi*. 

The  anlerior  ligament  (/)  ia  most  oblique  in  its  direction,  and  is 
emaller  than  the  posterior.  Inferiorly  it  is  attached  in  front  of  the 
Bpine  of  the  tibia,  close  to  the 
inner  articular  aurface,  reaching 
back  to  the  mner  point  of  the 
apme  Bupenorly  it  ia  inserted  by 
its  poatenor  shorter  fibres  into  the 
back  of  the  outer  condyle  of  the 
femur  and  bv  the  anterior  or 
longir  mto  the  hinder  part  of  the 
mtercondj  loid  fossa. 

Tho  jmeterior  ligament  (<)  ie 
almoat  vertical  between  the  bones 
at  the  back  of  the  joint.  By  the 
lower  end  it  la  fixed  to  the  hinder- 
most  luiprcsBion  of  the  hollow 
behind  the  epine  of  the  tibia,  neii 
the  margm  of  tho  bone  j  and 
above  its  posterior  shorter  fibre* 
ire  inserted  into  the  inner  coH' 
dj  le  along  the  aide  of  the  oblique 
cur^e  vihilst  the  anterior  and 
longer  reach  the  fore  part  of  the 
intercond>  loid  fossa. 

The  tue  of  these  ligaments  in 
the  movements  of  the  joint,  after  the  external  ligaments  have  been 
cnt  through,  may  now  be  studied. 

As  long  as  both  hgomenta  are  whole  the  bones  cannot  be  separated 
from  each  other. 

Rotation  in  of  the  tibia  is  stopped  by  the  anterior  cracial,    Bota- 
'   tiOD  out  ia  not  checked  by  either  ligament ;  for  the  bands  uncross 
in  the  execution  of  the  movement,  and  will  permit  the  tibia  to  be 
pat  hind  foremost. 

Supposing  the  tibia  to  move,  as  in  straightening  of  the  limb,  the 
anterior  prevents  that  bone  being  carried  too  far  forwards  by  the 
extensor  tendon,  or  by  force  ;  and  the  ligament  is  brought  into 
action  at  the  end  of  extension,  because  the  tibia  is  being  pnt  in 
front  of  the  femur.  Its  use  is  shown  by  cutting  it  across,  and  leaT- 
ing  the  posterior  entire,  as  then  the  tibial  articulating  surfaces  can 
be  placed  in  front  of  tlie  femoral  in  the  half  bent  state  of  the  joint. 
The  posterior  crucial  arresta  the  too  great  movement  backwards 

'  lDt«rarticalaj-  ligamenta  of  tlie  knee-joint,  o.  Internal,  and  b,  extonal 
semilunar  fibro.cartilBge  ;  the  latt«r  rather  diBpUccd  bf  the  liendiiig  of  tbe 
joint.  (.  Posterior  crucial  ligament,  with  d,  the  anending  ligaiiMintoai  band 
of  the  externa]  fibroMsrtiljge.  /,  Anterior  cmcikl  li^imait.  g.  FMellti 
snrface  of  tlie  femor. 
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of  the  tjbin  by  the  flexors  or  by  force ;  and  it  is  stretched  in  extreme 
flexion,  in  whicli  the  tibia  is  being  drawn  back  from  the  femur. 
This  use  will  be  exemplified  by  cutting  across  the  posterior  (in 
another  joint  or  in  another  dissection)  and  leaving  entire  the  ante- 
rior ;  when  thie  has  been  done  the  articular  surfaces  of  the  tibia 
can  be  carried  nearly  altogether  behind  the  condyles  of  the  femnr. 

The  two  interarticular  or  iemilwiar  fibro-eaTtilagea  (fig.  218)  cover  ^Jj|[ 
partly  on  each  side  the  articular  surface  of  the  tibia,  ure  W 

They  are  thick  at  the  outer  margin,  where  they  are  united  by  Comn 
librea  to  the  capsule,  and  are  thin  at  the  inner  edge  ;  they  are  " 
hollowed  on  the  upper  surface, 

BO  aa  to  assist  in  giving  depth  Fig.  218.* 

to  the  foBSie  for  the  reception 
of  the  condyles  of  the  femur, 
but  are  flattened  below.  In- 
serted into  tlic  tibia  at  their 
extremities,  they  are  coarsely 
fibrous  at  their  attachment  to 
the  bone,  like  the  crucial  liga- 
ments ;  and  they  become  car- 
tilaginous only  where  they  lie 
between  the  articular  surfaces. 
The  synovial  membrane  is  re- 
flected over  them. 

The  internal  cartilage  (a)  is 
ovoid  in  form,  and  is  a  segment  of  a  larger  circle  than  the  external.  " 
In  front  it  ia  attached  by  a  pointed  end  to  the  anterior  margin  of 
the  head  of  the  tibia,  in  front  of  the  anterior  crucial  ligament.  At 
the  back,  where  it  is  much  wider,  it  is  fixed  to  the  inner  lip  of  the 
hollow  behind  the  spine  of  the  tibia,  between  the  attachment  of 
the  other  cartilage  and  the  posterior  crucial  ligament. 

The  external  cartilage  (&)  is  nearly  circular  in  form,  and  is  con-  Bit«nua 
nected  to  the  bone  within  the  points  of   attachment  of  ita  fellow,  cniwio 
Its  anterior  part  ia  fixed  in  front  of  the  spine  of  the  tibia,  close  to  '"^  ■ 
the  outer  articular  surface,  and  opposite  the  anterior  crucial  ligament 
which  it  touches ;  and  its  posterior  extremity  is  inserted  behind  and 
between  the  two  osseous  points  of  the  spine.     This  fibro-cartilage 
is  less  closely  united  to  the  capsule  than  the  internal,  for  the  fore 
part  is  in  the  centre  of  the  joint,  and  the  tendon  of  the  popliteus 
muacle  separates  it  behind  £rom  that  membrane. 

The  outer  tibro-carlilage  is  provided  with  two  accessory  bands, 
one  before,  the  other  behind. 

The  anterior  or  troTuveree  ligaTHent  (c)  is  a  narrow  band  of  fibres  '"^"^ 
between  the  semilunar  cartilages  at  the  front  of  the  joint.     Some- 
times it  is  scarcely  perceptible. 

Hie  poiterior  or  ascending  band  (ij),  thicker  and  stronger  than  the  postailor 

*  View  of  the  bead  of  the  Ubia  with  lb«  fibro-carijlagea  attached :  the 
cmci&l  ligaments  have  been  cat  throngh  a.  Inner,  and  6,  oater  semilaiuu' 
fibro-cartilBge.  e.  TtaniTerse,  and  d,  ucendjng  or  poitarior  band  (eat)  of 
the  external  carUlsge,     e.  Forterior,  uid/,  aul«iiot  emeial  ligtmont. 
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in  flexion 
and  exten- 
sion, 


other,  springs  from  the  back  of  the  outer  fibro-cartila^e,  and  is 
inserted  into  the  femur  as  a  single  band  (fig.  217,  d)  in  front  of  the 
posterior  crucial,  or  as  two  bands— one  being  before,  and  the  other 
behind  that  ligament. 
^*®Jffibro-  cTm.  The  fibro-cartilages  deepen  the  sockets  of  the  tibia  for  the 
reception  of  the  condyles  of  the  femur,  and  fill  the  interval  between 
the  articular  surfaces  of  the  bones  at  the  circumference  of  the 
joint ;  they  moderate  the  injurious  effect  of  pressure  of  the  one 
bone  on  the  other  ;  and  cause  the  force  of  shocks  to  be  diminished 
in  transmission. 

In  flexion  and  extension  they  move  forwards  and  backwards  with 
the  tibia.  During  flexion  they  recede  somewhat  from  the  tore  part 
of  the  joint,  and  surround  the  condyles  of  the  femur ;  but  in 
extension  they  are  flattened  out  on  the  surface  of  the  tibia.  Of 
the  two  cartilages  the  external  moves  tlie  most  in  consequence  of 
its  ends  being  less  attached  to  the  capsule. 

In  rotation  the  fibro-cartilages  follow  the  tibial  movements,  but 
the  external  is  most  displaced  by  the  projecting  outer  condyle  of 
the  femur. 

The  accessory  bands  in  front  and  behind  serve  to  retain  in  place 
the  least  fixed  external  fibro-cartilage  ;  thus  the  anterior  ligament 
keeps  forwards  the  front  of  that  cartilage  in  flexion,  and  the 
posterior  secures  the  back  of  the  same  from  displacement  in  rotation. 

Articular  surfaces  of  the  bones.  The  end  of  the  femur  is  marked 
by  a  patellar  and  two  tibial  surfaces. 

The  patellar  is  placed  in  the  middle  line  above  the  others  ;  it  is 
hollowed  along  the  centre,  with  a  slanting  surface  on  each  aide,  the 
outer  being  the  larger  of  the  two. 

The  surfaces  for  contact  with  the  tibia,  two  in  niunber,  occupy 
the  ends  of  the  condyles,  and  are  separated  from  the  patellar  im- 
pression by  an  oblique  groove  on  each  side.  On  the  centre  of  each 
is  a  somewhat  flattened  surface,  which  is  in  contact  with  the  tibia 
in  standing ;  and  at  the  posterior  third  is  a  more  convex  portion, 
which  touches  the  tibia  in  rotation. 

The  inner  condyle  of  the  femur  is  curved  at  its  anterior  third, 
the  concavity  being  directed  out :  this  has  been  named  the  "  oblique 
curvature."  Close  to  the  curve  is  a  semilunar  facet,  which  touches 
the  perpendicular  surface  of  the  patella  in  extreme  flexion. 

On  the  head  of  the  tibia  are  two  slight  articular  hollows,  the 
inner  being  the  deeper  and  larger,  which  rise  towards  the  middle 
of  the  bone,  on  the  points  of  the  tibial  spine. 

The  joint-surface  of  the  patella  is  marked  by  the  following  im- 
pressions. Close  to  the  inner  edge  is  a  narrow  perpendicular  facet, 
and  along  the  lower  border  is  a  similar  transverse  mark.  Occupying 
the  rest  of  the  bone  is  a  squarish  surface,  which  is  subdivided  by  a 
vertical  and  a  transverse  line  into  two  pairs  of  marks — upper  and 
lower.    (Qoodsir,  Edinb.  Med.  Jour.,  1855.) 

Movements  of  the  joint.  The  chief  movements  of  the  knee  are  two 
in  number,  bending  and  straightening,  like  the  elbow ;  but  there  is, 
in  addition,  rotation  of  the  tibia  when  the  joint  is  bent. 
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Flexion  and  extension.  Each  of  these  movements  may  be  divided 
into  stages  for  the  purpose  of  particalarizing  changes  in  iM  direc- 
tion. 

In  flexion  the  tibia  with  its  fibro-cartilages  moves  backwards  round  piezlon. 
the  end  of  the  femur ;  and  its  extent  is  limited  by  the  extensor  MoTement 
muscle,  and  by  the  meeting  of  the  calf  of  the  leg  with  the  thigh.     o'ti^^J 

For  the  anterior  third  of  the  movement  the  tibia  is  directed  down  ohanse  lu 
and  in  along  the  oblique  curve  of  the  inner  condyle,  giving  rise  to  <**"c°on- 
rotation  inwards  of  that  bone  ;  but  for  the  posterior  two  thirds,  the 
tibia  passes  straight  back  over  both  condyles. 

All  the  external  ligaments  are  relaxed,  except  the  anterior  ;  and  ^^*^  ^^ 
both  crucials  are  put  on  the  stretch  towards  the  end  of  flexion.  i»«»°i«» 

In  extension  the  tibia  is  carried  forwards  until  it  comes  into  a  Extension, 
straight  line  with  the  femur,  when  the  uniting  hgaments  prevent  S^JbuT* 
its  farther  progress. 

In  the  hinder  two  thirds  of  the  movement  the  tibia  has  a  straight  S^ 
course  over  the  condyles  of  the  femur ;  but  in  the  anterior  third  the 
leg-bone  is  directed  up  and  out  over  the  oblique  curve  of  the  inner 
condyle,  and  is  rotated  out. 

All  the  external  ligaments  except  the  anterior  are  tightened,  and  state  of 
the  crucial  cords  help  to  limit  extreme  extension.  m«it2*^ 

Rotation.   A  half  bent  state  of  the  knee  is  necessary  for  this  Two  kinds 
movement,  for  the  purpose  of  relaxing  the  anterior  crucial  and  the  ^f  rotation, 
external  ligaments ;  and  the  foot  must  be  free.    Then,  the  tibia 
with  its  fibro-cartilages  rotates  around  a  vertical  axis,  the  great  toe 
being  turned  in  and  out. 

During  rotation  in  the  inner  articular  surface  of  the  tibia  touches  Rotation  in. 
the  inner  condyle  of  the  femur  and  moves  backwards ;  and  the  Hovement 
outer  articular  surface,  separated  by  a  slight  interval  from  the  thigh  **'**^^' 
bone,  passes  forwards. 

Both  lateral  ligaments  are   loose ;   but  the  anterior  crucial  is  «*»*«  ^ 
gradually  tightened,  and  stops  the  motion  finally.  iigamen  ». 

In  rotation  out  the  opposite  movement  of  the  tibia  takes  place, —  Rotation 
the  inner,  articular  surface  being  directed  forwards,  and  the  outer  **"*» 
backwards. 

The  internal  lateral  ligament  controls  the  movement  by  its  fibres  state  of 
being  made  tense.    The  crucials  have  not  any  influence  on  the  "«*™®"*^* 
motion  (p.  702). 

Movement  of  the  patella.  When  the  knee  passes  from  flexion  to  ex-  Movement 
tension  the  patella  crosses  it  obliquely  from  the  outer  to  the  inner  °  P***"*- 
side,  touching  in  succession  difEerent  parts  of  the  femoral  articular 
surfaces. 

In  complete  flexion  the  knee-pan  lies  on  the  outer  side  of  the  in  flexiou, 
joint  below  the  femur,  where  it  is  scarcely  perceptible,  and  is  fixed 
in  its  situation.    It  touches  the  semilunar  surface  on  the  inner  f^\  it 

touches  * 

condyle  by  its  perpendicular  facet ;  and  the  under  part  of  the  outer 
condyle  by  the  upper  and  outer  mark  on  its  square  surface. 

When  the  joint  is  passing  from  flexion  to  extension  the  upper  and  straight- 
pair  of  impressions  on  the  square  surface  of  the  patella,  and  the  ^°^^ 
lower  pair  rests  successively  on  the  pulley-surface  of  the  femur. 

z  z 
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In  complete  extension,  the  patella  is  situate  at  the  upper  and 
inner  part  of  the  knee  joint,  where  it  b  very  prominent,  with  its 
apex  and  the  ligament  of  the  patella  directed  down  and  out  to  the 
tibia.  For  the  most  part  the  knee-pan  articular  surface  is  raised 
above  the  trochlea  of  the  femur,  which  it  touches  only  at  the  upper 
edge  by  its  lower  transverse  facet. 

Peroneo-tibial  articulations.  The  tibia  and  fibula  are  united 
by  ligamentous  bands  at  the  extremities,  where  they  touch  ;  and 
by  an  interosseous  ligament  between  the  shafts  of  the  bones. 

Dissection.  The  muscles  are  to  be  taken  away  from  the  front  and 
back  of  the  interosseous  ligament ;  and  the  loose  tissue  is  to  be 
removed  from  a  small  band  in  front  of,  and  behind  the  upper  and 
lower  ends  of  tlie  tibia  and  fibula. 

The  UPPER  ARTICULATION  has  very  slight  movement,  and  the 
structures  between  the  ends  of  the  bones  are  two  small  bands, 
anterior  and  posterior. 

The  anterior  ligament  extends  over  the  joint  from  the  outer  tube- 
rosity of  the  tibia  to  the  head  of  the  fibula.  The  posterior  ligament, 
thinner  than  the  anterior,  is  attached  to  the  bones  behind  the  joint : 
it  is  covered  by  the  tendon  of  the  popUteus  muscle  and  a  prolon- 
gation of  the  synovial  membrane  of  the  knee  joint. 

The  articular  surfaces  are  covered  with  cartilage :  and  a  synovidi 
membrane  lining  the  articulation  projects  backwards  so  as  to  touch 
that  of  the  knee  joint. 

The  LOWER  ARTICULATION  possesses  an  anterior  and  a  posterior 
band,  together  with  an  inferior  ligament  between  the  ends  of  the 
bones. 

The  anterior  ligament  reaches  obliquely  from  the  lower  end  of 
the  tibia  to  the  fibula ;  and  the  posterior  has  attachments  behind 
the  articulation  similar  to  those  of  the  band  in  front. 

The  inferior  ligament  closes  the  space  between  the  contiguous  ends 
of  the  tibia  and  fibula,  and  consists  of  transverse  yellowish  fibres 
distinct  from  the  posterior  ligament.  It  is  fixed  on  one  side  to  the 
end  of  the  fibula  above  the  pit ;  and  on  the  other  it  is  inserted  into 
the  contiguous  part  of  the  tibia,  and  into  the  posterior  edge  of  the 
articular  surface  so  as  to  assist  in  deepening  the  hollow  into  which 
the  astragalus  is  received. 

The  interosseous  ligament  fills  the  interval  between  the  bones  of 
the  leg,  and  serves  as  an  aponeurotic  partition  between  the  muscles 
on  the  front  and  back  of  the  limb.  Its  fibres  are  directed  downwards 
chiefly  from  the  tibia  to  the  inner  surface  of  the  fibula  :  but  some 
few  cross  in  the  opposite  direction. 

Internally  it  is  fixed  to  the  outer  edge  of  the  tibia :  and  externally, 
to  the  oblique  line  on  the  inner  surface  of  the  fibula  along  the 
upper  three  fourths,  but  to  the  posterior  border  along  the  lower 
fourth  of  that  bone. 

Both  superiorly  and  inferiorly  is  an  aperture  which  transmits 
vessels.  The  upper  opening,  about  an  inch  in  length,  lies  along 
the  neck  of  the  fibula,  and  gives  passage  to  the  anterior  tibial 
vessels.    The  lower  aperture  is  close  to  the  fibula,  about  an  inch 
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above  the  lower  end,  and  is  only  large  enough  for  the  small  anterior 
peroneal  TeBsels. 

Some  strong  iiregolar  bandies  of  fibres, — the  mferior  mierotutiw  Inlteln 
ligament,  extend  between  the  bones  below  the  apertnre  (or  the  **'"*" 
anterior  peroneal  Teasels.    It  may  he  Been  after  the  examination  of 
the  ankle  joint  by  sawing  longitudinally  the  lower  ends  of  the  leg 

Mooeiaenl.  Very  little  movement  is  allowed  in  the  tihio-peroneal  Hotion 
articulationB,  as  the  chief  use  of  the  fibula  is  to  give  security  to  the  *''^'> 
ankle  joint  and  attachment  to  muacles  of  the  leg. 

In  Uie  upper  joint  there  is  a  slight  gliding  from  before  back.    In  in  oppar 
the  lower  articulation  the  ligaments  permit  some  yielding  of  the^***" 
fibula  to  the  pressure  of  the  astragalus,  as  when  the  weight  of  the  ^aSHf' 
body  is  thrown  on  the  inner  side  of  the  foot ;  but  if  the  force  is  t^vs- 
violent,  that  hone  will  be  fractored  in  the  lower  fourth  sooner  than 
the  ligaments. 

Abticui^ation  of  the  ahklb  (fig.  219).  Like  the  knee,  the  ankle  Bodh  in 
is  a  hinge  or  ginglymoid  joint-    In  this  joint  the  upper  surface  of  ^iaA. 
Kg.  219.  • 


the  astragalus  is  received  into  an  arch  formed  by  the  lower  ends  of 
the  tibia  and  fibula ;  and  the  four  ligaments  belonging  to  this  kind 
of  articulation  connect  together  the  bones. 

Diueetion.  To  make  the  dissection  required  for  the  ligaments  of  J|^2J^25» 
the  anlde  joint,  the  mnscles,  snd  the  fibrons  tissue  end  vessels  most  joint, 
bo  removed  from  the  front  snd  back  of  the  srticniation. 

For  the  purpose  of  defining  the  lateral  ligaments,  the  limb  must 
be  placed  first  on  one  side  and  then  on  the  other.  The  internal 
ligament  is  wide  and  strong,  and  lies  beneath  the  tendon  of  the 


708 


DISSECTION   OF   THE  LEG. 


Anterior 
ligament  Ib 
thin  and 
imperfect 


Posterior 
ligament. 


Internal  or 
deltoid; 

attach- 
ments. 


External 
has  three 
pieces; 

anterior, 


middle, 


and  pos- 
terior: 


connec- 
tions. 


Open  the 
ankle  Joint. 


Synovial 
sac. 

Surfaces  of 
the  bones 
in  the  Joint 


tibialis  posticus.  The  external  is  divided  into  three  separate  pieces  ; 
and  to  find  these  the  peronei  muscles,  and  the  remains  of  the  annnlT 
ligament  below  the  outer  malleolus,  should  be  taken  away. 

The  anterior  or  tibio-tarsal  ligament  is  a  thin  fibrous  membrane, 
which  is  attached  to  the  tibia  close  to  the  articular  surface  ;  and  to 
the  upper  part  of  the  astragalus  near  the  articulation  with  the  scaphoid 
bone.  In  the  ligament  are  some  rounded  intervals  and  apertures 
for  vessels.     On  the  sides  it  joins  the  lateral  ligaments. 

The  posterior  ligament  is  thinner  internally  than  externally  ;  and 
it  is  inserted  into  the  tibia  and  astragalus,  close  to  the  articular 
surfaces  of  the  bones.  Towards  the  outer  side  it  consists  of  trans- 
verse fibres,  which  are  fixed  into  the  hollow  on  the  inner  sarface  of 
the  external  malleolus. 

The  internal  lateral  or  deltoid  ligament  (fig.  219)  is  attached  by 
its  upper  or  pointed  end  to  the  inner  malleolus,  and  by  its  base  to 
the  astragalus,  the  os  calcis,  and  the  scaphoid  bone,  by  fibres  which 
radiate  to  their  insertion  in  this  manner  : — ^The  posterior  Q)  are 
directed  to  the  hinder  part  of  the  inner  surface  of  the  astragalus ; 
the  middle  (')  pass  vertically  to  the  sustentaculum  tali  of  the  os 
calcis  ;  and  the  anterior  ('),  which  are  thin  and  oblique,  join  the 
inferior  calcaneo-scaphoid  ligament  and  the  inner  side  of  the  scaphoid 
bone.  The  tendons  of  the  tibialis  posticus  and  flexor  longus  digi- 
torum  are  in  contact  with  this  ligament. 

The  external  lateral  ligament  (fig.  220)  consists  of  three  separate 
pieces,  anterior,  middle,  and  posterior,  which  are  attached  to  the 
astragalus  and  the  os  calcis.  The  anterior  piece  (})  is  a  short  flat 
band,  which  is  directed  from  the  fore  part  of  the  malleolus  to  the 
side  of  the  astragalus  in  front  of  the  lateral  articular  surface.  The 
middle  portion  (^)  is  flattened  and  descends  from  the  tip  of  the 
malleolus  to  the  outer  surface  of  the  os  calcis,  about  the  middle. 
The  posterior  (^  is  the  strongest,  and  is  almost  horizontal  in  direc- 
tion ;  it  is  connected  externally  to  the  pit  on  the  inner  surface  of 
the  malleolus,  and  is  inserted  into  the  posterior  part  of  the  astra- 
galus behind  the  upper  articular  surface,  extending  to  the  groove 
for  the  flexor  pollicis  tendon. 

The  posterior  and  middle  fasciculi  are  placed  beneath  the  perond 
muscles.  The  middle  piece  is  but  slightly  in  contact  above  with 
the  synovial  membrane  of  the  ankle  joint ;  and  both  it  and  the 
posterior  piece  touch  the  synovial  membrane  between  the  astragalus 
and  the  os  calcis. 

Dissection,  Dividing  the  ligaments  of  the  ankle  joint,  separate  the 
astragalus  from  the  bones  of  the  leg,  to  see  the  osseous  sur&u)e8 
entering  into  the  joint. 

The  synovial  membrane  of  the  joint  lines  the  capstde,  and  is 
simple  in  its  arrangement. 

Articular  surfaces.  On  the  tibia  there  are  two  articular  faces,  one 
of  which  corresponds  with  the  end  of  the  shaft,  and  the  other  with 
the  malleolus.  On  the  fibula  the  siuface  of  the  malleolus  which 
is  turned  to  the  astragalus  is  tipped  with  cartilage. 

The  astragalus  has  a  central  articular  surface,  wider  before  than 
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behind  and  trochleor-sliaped,  which  touches  the  end  of  the  tjbi&  : 
and  OQ  its  sides  are  articular  impreedoiia  for  contact  vrith  th« 
malleoli,  but  the  outer  one  is  the  largest. 

Movement.  Onlj  the  moTements  of  flezioD  and  extensioa  are  per-  Kisdjof 
tnitted  in  the  ankle  :  in  the  former  state  the  toee  are  raised  towards  '™**°°- 
the  fore  part  of  the  leg ;  and  in  the  latter,  they  are  pointed  towards 
the  ground. 

Id  fiexion  the  astrogaluB  moves  backwards  so  as  to  project  behind  ;  Flnloa, 
and  all  further  motion  is  arrested  bj  the  meeting  of  the  anterior  norinf 
edge  of  the  tibia  with  that  bone.  '™"' 

The  posterior  ligament  is  stretched  over  the  projecting  head  of  ■(>(«  or 
the  astregslns,  and  the  posterior  and  middle  parts  of  the  external  "S*™™* 

Fig.  320.» 


lateral,  and  the  posterior  piece  of  the  internal  lateral  ligament,  are 
made  tense. 

Id  tsxtejuwm  the  astragalus  moves  forwards  over  the  end  of  the  E 
tibia,  and  projects  anteriorly.     A  limit  to  the  movement  is  imposed  ^^ 
by  the  meeting  of  the  astragalus  with  the  tibia  behind. 

TTie  lateral  ligaments  are  partly  made  tight  as  in  flexion,  ^r  jgt«of^_ 
instance  the  anterior  piece  of  the  external,  and  the  fore  and  middle 
portions  of  the  internal. 

When  the  joint  is  half  extended  so  that  the  small  hinder  part  of  J^J^**^ 
the  astragalus  is  brought  into  the  arch  of  the  leg  bones,  a  slight 
movement  of  the  foot  inwards  and  outwards  may  be  obtained  ;  but 
if  the  foot  is  forcibly  eitended  the  portions  of  the  lateral  liga- 
ments, attached  to  the  astragalus,  prevent  tlus  lateral  movement 
by  their  tightness. 

•  Kitenial  lateral  ligament  of  the  astle  (altered  from  BoMsery).  —  1. 
AnHiriot  part.  2.  Porterior  part,  S.  Middle  part  ot  tie  outer  Ugamant. 
'    '  IS  of  astiagalu  and  oa   laioM.     6.  External   calcaneo-sesphoid 
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DuBectim.  The  jointa  of  the  foot  will  be  demonstrated  by  re- 
moving from  both  the  doraum  and  the  sole  all  the  soft  parta  which 
have  been  eiamined.  Between  the  different  tarsal  bones  banda  d£ 
ligament  ext«nd,  which  will  be  defined  hj  removiog  the  areolar 
tissue  from  the  intervala  between  them  (fig.  221). 

It  will  be  more  advantageous  for  the  etudent  to  clesD  all  tine 
ligaments  before  he  proceeds  to  leant  any,  than  to  prepare  only  the 
bands  of  one  artjcolation  at  a  time. 

Articulation  of  thb  asteagalus  amd  os  calcib.  Theae  bonM 
are  kept  together  by  two  joints,  and  a  strong  iateroBaeons  ligament ; 
and  there  are  also  thin  bands  at  the  outer  aide  and  behind. 

The  potterior  ligament  (fig.  221,  a)  consists  of  a  few  fibres  be- 
tween the  bones,  where  they  are  grooved  by  the  tendon  of  the 
flexor  pollicis ;  and  the  external  ligament  (b)  is  connected  to  the 


Fig.  221.  • 


sides  of  the  astragalus  and  os  calcis,  near  the  middle  piece  of  the 

external  lateral  ligament  of  the  ankle  joint. 
TCI-  The  interoeuout  ligament  (fig.  221,  c)  conrists  of  strong  vertical 

""s^    and  obliqne  fibres,  which  are  attached  above  and  below  to  the 

depressions  on  the  contiguous  surfaces  of  the  two  bonee.     Ihia 

band  extends  across  the  bones,  and  its  depth  is  greatest    at  the 

outer  side. 
eitkr         In  a  subsequent  stage  of  the  dissection  (p.  713)  srticnlar  surfaces 
*"'*•      will  be  seen  between  the  bones,  viz.,  one  behind  the  interosseous 
>y'*i       ligament,  and  one  in  front  of  it,  with  two  synomai  metabnzneg. 
,     .  Movement.   Under  the  influence  of  the  weight  of  the  body,  as  in 

4lQg,      standing,  the  astrogaluH  mores  down  and  in  (not  straight  forwards) 

with  flattening  of  the  arch  of  the  foot,  so  that  its  head  projects 

against  the  inferior  calcaneo-scaphoid  ligament.     In  this  state  the 

interosseous  ligament  is  put  on  the  stretch. 

*  Tiev  of  tke  donal  ligsmenla  or  tlie  Uraus.  a.  FoMeriar,  i,  ezttmal  and 
c,  interroseeouB  ligameuU  between  nrtrogiJiis  and  os  aidx.  d.  Aibv^^slo- 
■ophaid.  «.  Kxtemal  calcaneo-scaphoid.  /.  Intemal,  and  ^,  upper  calcuwo- 
cuboid  ligaments,  k,  Domd  Kapho-coboid  band,  i,  h,  L  Dond  eiteiiisl, 
middle,  and  iotemsl  >capbo-ciiiieifomi  longitudinal  bands.  R.  Donal  tnos- 
rerse  fawidi  between  the  cuneifons  and  caboid  bonce. 
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When  the  pressure  of  the  leg  is  remoyed  the  astragalus  is  carried  ftnd  when 
up  and  out  hy  the  tightened  ligaments  and  muscles,  and  the  arch  ^^^ 
of  the  foot  is  restored. 

Astragalus  with  thb  scaphoid  boni.  The  head  of  the  astragalus  Astngaius 
is  received  into  the  hollow  of  the  scaphoid  hone,  and  is  imited  to  it  J^iphoid 
by  a  dorsal  ligament ;  but  the  place  of  plantar  and  external  lateral  i^^e. 
ligaments  is  supplied  by  strong  bands  between  the  os  calcis  and  the 
scaphoid  bone,  which  will  be  noticed  below. 

The  dorsal  or  astragcUo-scaphoid  ligament  (fig.  221,  (2)  is  attached  Donal 
to  the  astragalus  close  to  the  articulation,  and  to  the  dorsal  surface   8*"^®°^ 
of  the  scaphoid  bone :  its  attachments  will  be  better  seen  when  it 
is  cut  through. 

Dissection,  The  external  ligament  of  the  articulation  may  be  seen  To  lay  tMu« 
on  the  dorsum  of  the  foot  in  the  hollow  between  the  os  calcis  and  j&^SSs 
the  scaphoid  bone.    Supposing  the  tendon  of  the  tibialis  posticus 
removed,  the  inferior  ligament  will  be  defined  in  the  sole  of  the 
foot  by  cutting  some  fibro-cartilaginous  substance  from  it. 

The  inferior  ligament  (fig.  223,  c,  calcaneo-scaphoid)  is  attached  inferior 
behind  to  the  fore  part  of  the  sustentaculum  tali  of  the  os  calcis,  " 
and  in  front,  to  the  hollow  on  the  under  surface  of  the  scaphoid 
bone.    In  the  upright  posture  of  the  body  the  tendon  of  the  tibialis 
posticus  is  beneath  it  in  the  sole  of  the  foot ;  and  on  it  the  head  of 
the  astragalus  rests. 

The  external  calcaneo-scaphoid  {^g.  221,  e)  is  placed  outside  the  eztenud 
head  of  the  astragalus,  and  serves  as  a  lateral  ligament  to  the  as-  Ugunent 
tragalo-scaphoid  articulation  ;  it  is  about  three  quarters  of  an  inch 
deep.    Behind,  it  is  fixed  to  the  upper  part  of  the  os  calcis,  between 
the  articular  surfaces  for  the  cuboid  bone  and  astragalus ;  and  in 
front  it  is  inserted  into  the  outer  side  of  the  os  scaphoides. 

A  synovial  membrane  serves  for  this  articulation,  and  sends  back  Synovial 
a  prolongation  to  the  joint  between  the  front  of  the  os  calcis  and  ^^^ 
the  astragalus. 

Articular  surfaces.  The  head  of  the  astragalus  has  two  articular  2^^*°*'  ^^ 
faces ;  a  smaller,  below,  for  the  os  calcis  ;  and  a  larger  one,  elon- 
gated transversely  and  larger  externally  than  internally,  for  the  scar 
phoid  bone.    The  scaphoid  bone  is  hollowed,  and  is  widest  exter- 
nally. 

Movement,  The  scaphoid  moves  down  and  in  over  the  transversely  Movement: 
elongated  head  of  the  astragalus,  or  up  and  out  in  the  opposite 
direction. 

As  the  bone  is  forced  downwards,  the  upper  and  external  liga-  J^SiMte. 
ments  of  the  joint  are  made  tight ;  and  when  the  scaphoid  is  moved 
in  the   opposite  way  the  strong  inferior   ligament  is  put  on  the 
stretch. 

The  08  CALCIS  with  the  cuboid  bone.  The   ligaments  in   this  ^^J^boid 
articulation  are    plantar  and   dorsal,  the  former   being  much  the  bone,  ^ 
strongest ;  and  there  is  also  an  internal  band. 

The  dorsal  ligament  (fig.  221,  g,  superior  calcaneo-cuboid)  is  a  do»*l. 
rather  thin  fasciculus  of  fibres,  which  is  attached  near  to  the  con- 
tiguous ends  of  the  os  calcis  and  the  cuboid  bone  ;  it  is  sometimes 
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divided  into  two  pieces,  or  it  may  bo  mtnota  at  the  outer  border  of . 
the  foot.  ■* 

At  the  inner  nde  of  the  ob  cuboides  ia  a  stronger  itttemal  baiut 
(fig.  221,/)  from  the  os  calcia ;  this  is  fixed  behind  to  the  upper 
part  of  the  oa  calcis,  external  to  the  band  to  the  scaphoid  bone,  acd 
in  front  to  the  contiguous  inner  side  of  the  os  cnboidea. 

The  inferior  eakaneo-caboid  Ugamtnt  io  the  sole  of  the  foot  (Ef. 
222)  is  much  the  strongest,  and  ia  divided  into  a  superficial  taii  a 
deep  part : — 

The  Buperficial  portion,  ligamentam  longvm  planta  ('),  ia  attached 
to  the  under  surface  of  the  os  calcis  from  near  the  posterior  to  the 


Fig.  222.* 


Fig.  223.t 


anterior  tubercle  ;  its  fibres  pass  forwards  to  be  connected  with  the 
ridge  on  the  under  surface  of  the  cuboid  bone  ;  but  the  moat  in- 
ternal are  continued  over  the  tendon  of  the  peronens  longus  muscle, 
assisting  to  fonn  its  aheath,  and  are  inserted  into  the  bases  of  the 
third  and  fourth  metatarsal  bones. 

The  deep  piece  of  the  ligament  (fig.  223,  6),  seen  on  division  of 
the  superficial  (a),  extends  from  tlie  tubercle  and  the  hollow  on  the 
fore  part  of  the  under  surface  of  the  os  calcis,  to  the  cuboid  bone 
internal  or  posterior  to  the  ridge. 

*  Plantar  ligomeala  of  the  foot  (Bourger;). — ].  LoDg  plaiitar  ligament. 
2.  Deep  portion  of  the  inferior  calcaneo-caboid  ligament,  y.  Tetidoa  of  Um 
peroncns  1od([iu  mnacle. 

f  View  of  the  inferior  ligaments  of  the  tarxal  bonee.  a.  Long  plantar,  cot. 
h.  Short  or  deep  inferior  calcaneo-Caboid  ligament,  c  Inferior  »lcaneo> 
scaphoid,  d.  Ftantai  transverae  Mapho-cnbaid  tigunent.  t.  Donal  imwr 
acapho-cuneifarm  extending  into  the  aole  of  tbs  foot.  f.  Flantar  tranavena 
ligament  between  tbs  inner  and  middle  cuneiform  bones,  g.  Plantar  ttana- 
Tene  band  betireen  Uie  cuboid  and  outer  coneifoitn. 
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• 
^         A  simple  synovicU  membrane  belongs  to  the  articulation.  Synoyial 

Articular  surfaces.  Both  bones  are  flattened  towards  the   outer  '^^ 
part  of  the  articulation  ;  but  at  the  inner  side  the  os  calcis  is  ^^jJl***  ^^ 
hollowed  from  above  down,  and  the  os  cuboides  is  convex  to  fit 
into  it. 

Movement,  In  this  joint  the  cuboid  bone  possesses  two  movements,  HoTement: 
viz.  an  oblique  one,  down  and  in,  and  up  and  out. 

In  the  downward  movement  the  internal  lateral  and  the  upper  state  of 
ligament  are  made  tight ;  and  in  the  upward,  the  calcaneo-cuboid  "^wien 
ligaments  of  the  sole  are  stretched. 

Transverse  tarsal  articulation  (^g,  221).  The  joints  of  the  Transverse 
astragalus  with  the  scaphoid,  and  os  calcis  with  the  cuboid  bone,  tarsus, 
form  a  transverse  articulation  across  the  foot  in  which  the  move- 
ments of  inversion  and  eversion  take  place. 
I  In  inversion  the  great  toe  is  adducted  ;  the  inner  border  of  the  Inversion, 

foot  is  shortened,  and  is  raised  from  the  ground  so  that  the  sole 
looks  inwards. 

The  scaphoid   bone  passes  down  and  in   over  the  head  of  the  movement 
astragalus,  being  approximated  near  to  the  inner  malleolus ;    and 
the  cuboid  bone  moves  down  and  in  on  the  os  calcis.    The  cunei- 
form bones  are  raised  at  the  same  time  and   contribute   to  the 
movement  of  inversion  (p.  715). 

The  ligaments  connected  with  both  [joints  on  the  dorsum  of  the  state  of 
foot  are  tightened.  ligaments. 

In  eversion  the  inner  border  of  the  foot  descends  and  lengthens,  Evendon : 
the  outer  border  is  raised,  and  the  great  toe  is  abducted  from  the 
middle  line  of  the  body. 

The   same  two  tarsal  bones  are  directed   up  and  out,  and  the  ^^^  w»d 
"  cuneiforms  sink. 

The  ligaments  in  the  sole  of  the*  foot  of  both  joints  now  come  ligaments. 
into  use  to  prevent  over  movement. 

Dissection,  Saw  through  the  astragalus  in  front  of  the  attachment  Dissection, 
of  the  interosseous  ligament  between   it  and   the  os  calcis,  and 
remove  the  head  of  the  bone  for  the  purpose  of  observing  the  lower 
and  outer  calcaneoHscaphoid  ligaments. 

Then  the  interosseous  ligament  uniting  the  astragalus  and  the  os 
calcis  is  to  be  cut  through,  to  demonstrate  its  attachments,  the 
articular  surfaces  of  the  bones,  and  the  synovial  sacs  (p.  710). 

Articular  surfaces  of  the  two  hinder  tarsal  bones.    There  are  two  Surfaces  of 
articular  surfaces,  anterior  and  posterior,  to  both  the  astragalus  and  ^ 
the  OS  calcis.    The  hinder  one  of  the  os  calcis  is  convex  trans- 
versely and  the  anterior  is  concave  ;    but  sometimes  the  last  is 
subdivided  into  two.    The  surfaces  of  the  astragalus  will  have  a  and  astra- 
form  exactly  the  reverse  of  that  of  the  os  calcis,  viz.  the  hinder  one 
concave  and  the  anterior  convex  ;  the  anterior  is  seated  on  the  head 
of  the  astragalus. 

Dissection,  The  calcaneo-cuboid  joint  may  be  opened  to  see  the 
articular  surfaces  :  and  the  student  is  to  keep  in  mind  that  all  the 
other  articulations  of  the  foot  are  to  be  opened  for  the  like  purpose, 
even  should  directions  not  be  given. 
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Articulations  of  the  scaphoid  bone.  The  scaphoid  bone  articn- 
lates  in  front  with  the  three  cuneiform  bones,  and  laterally  with 
the  08  cuboides. 

In  the  articulation  with  the  cuneiform  bones  (fig.  221)  there  are 
three  longitudinal  dorsal  ligaments  (t,  k,  I),  one  to  each  bone; 
but  the  innermost  is  the  strongest  and  widest,  and  extends  romid 
the  inside  of  the  articulation  into  the  sole  of  the  foot  (fig.  223,  e). 

The  place  of  plantar  bands  is  supplied  by  processes  of  the  tendon 
of  the  tibialis  posticus. 

A  synovial  membrane  (conmion  of  the  tarsus)  lines  the  articu- 
lation, and  sends  forwards  prolongations  between  the  cuneiform 
bones. 

In  the  articulation  with  the  os  cuboides  there  is  a  dorsal  oblique 
band  of  fibres  (fig.  221,  h)  between  the  contiguous  surfaces  of  the 
bones  ;  &  plantar  transverse  band  (fig.  223,  d),  which  is  concealed 
by  the  tendon  of  the  tibialis  posticus ;  and  a  strong  interosseous 
ligament. 

When  the  bones  touch  the  surfaces  are  tipped  with  cartilage, 
and  are  furnished  with  a  prolongation  from  the  common  stpuwial 
membrane  of  the  tarsus. 

Articulations  of  the  cuneiform  bones.  These  bones  are  united 
to  one  another  by  cross  bands  ;  and  the  external  one  articulates  with 
the  OS  cuboides  after  a  similar  manner. 

The  three  cuneiform  bones  are  connected  together  by  short  trans- 
verse dorsal  bands  (fig.  221,  n)  between  the  upper  surfaces.  Similar 
plantar  ligaments  are  wanting,  except  one  between  the  two  inner- 
most (^g.  223,/).  There  are  also  interosseous  ligaments  between 
the  contiguous  surfaces  of  the  bones.  Laterally  there  are  articular 
surfaces  between  the  bones,  with  ofEsets  of  the  common  synovial 
membrane. 

Where  the  external  cuneiform  touches  the  cuboid  bone  the  sur- 
faces are  covered  with  cartilage.  A  dorsal  ligament  (fig.  221,  n) 
passes  transversely  between  the  two  ;  and.  a  plantar  ligament 
(fig.  223,  g)  takes  a  similar  direction.  Between  the  bones  there  is 
also  an  interosseous  ligament. 

This  joint  is  furnished  either  with  a  distinct  synovial  sac,  or  with 
a  prolongation  of  the  common  tarsal  synovial  membrane. 

The  synovial  membrane  of  the  articulations  of  the  cuneiform 
bones  is  common  to  many  of  the  bones  of  the  tarsus.  Placed 
between  the  scaphoid  and  the  three  cuneiforms  it  sends  one  pro- 
longation forwards  between  the  inner  and  middle  cuneiform  to  the 
joints  with  the  second  and  third  metatarsal  bones ;  another,  out- 
wards, to  the  articulation  of  the  scaphoid  with  the  cuboid  bone  ; 
and  sometimes  a  third  to  the  joint  between  the  external  cuneiform 
and  the  os  cuboides. 

Articular  surfaces.  On  the  scaphoid  are  three  articular  faces,  the 
inner  being  rounded,  and  the  other  two  flattened.  The  three  cunei- 
forms unite  in  a  shallow  elliptical  hollow,  which  is  most  excavated 
internally. 

Movement,  The  cuneiform  bones  glide  up  and  out  on  the  scaphoid 
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in  inversion  of  the  foot,  and  down  and  in  in  aversion  ;  and  the  inner  md  «r«r- 
one  moves  more  than  the  others  in  consequence  of  the  sh&pa  of  the 
articular  Burfacea,  and  the  attachment  to  it  of  the  tibialis  anticuB. 

When  the  bones  pass  down  the  domal  ligaments  are  made  tight :  f^^„i^ 
and  as  they  rise  the  interroBseous  and  transveree  plantar  bands  will 
keep  them  united. 

In  standing  and  in  progression  these  bones  are  separated  some-  "^ 
what  from  each  other  with  diminution  of  the  arch  of  the  foot,  and  gmtsion. 
stretching  of  the  transverse  Ugaments  which  connect  them. 

Abticulation  or  thb  mbtataksal  boneb.  The  bases  of  the  four  K,°'^^LSf 
outer  metatarsal  bonea  are  connected  together  by  dorsal,  plantar,  unoi  by 
and  interrosseouB  hgaments  ;   and  where 
their  lateral  parts  touch,  they  are  covered  Pig,  224." 

with   cartilage,   and    have    offsets   of  a 
synovial  sac. 

The  dortal  ligatnenU  (fig.  224)  are  small 
transverse  bonds  from  the  base  of  one 
metatarsal  hone  to  the  next.  The  ptcmtar 
ligaments  (&g.  222)  are  umilar  to  the 
doraal.  The  interoMtout  Ugaments  are 
short,  transverse  fibres  between  the  conti- 
guous rough  lateral  surfaces  :  they  may 
be  afterwards  seen  by  forcibly  separating 
the  bonea. 

Lateral  umon.  The  four  outer  bones 
touch  one  another  laterally  ;  the  second 
metatarsal  lies  against  the  internal  and 
external  cuneiforms  ;  and  the  fourth  iB 
in  contact  internally  with  the  outer  cunei- 
form. Those  articulating  surfaces  are 
covered  with  cartilage  ;  and  are  provided 
with  synovial  membrane,  which  is  de- 
rived from  Hie  sacs  serving  for  the  articulation  of  the  same  four 
metatarsal  with  the  tarsal  bones. 

The  metatarsal  bone  of  the  great  toe,  like  that  of  the  thumb,  is  2,^^ 
not  united  to  the  others  at  its  base  by  any  intervening  bands. 

The  digiwl  ends  of  the  five  meUtarsal  bones  are  united  by  the  ^^" 
iTOMverw  metataraal  ligameat ;  this  has  been  deBCribed  in  page  686, 

Tabsal  wrTH  METATARSAL  BONES.  These  articulations  resemble  the  ^'^SiSi 
like  parts  in  the  hand,  as  there  is  a  separate  joint  for  the  great  toe, 
and  a  common  one  for  the  four  outer  metattu^als. 

Articniation  of  Ike  great  toe.  The  articular  ends  of  the  bones  are  ''^Jj^ 
incased  by  a  capeale,  and  are  provided  with  an  vpper  and  a  Imcer 
longitudinal  band  to  give  sbrength  to  the  joint :  the  lower  band  is  J^f^ . 
placed  between  prolongations  from   the  tendons  of  the  tibialis 
anticus  and  peroneus  long^. 

A  simple  tt/novial  tTiembrane  serves  for  the  articulation,  2*?"^ 

«,  and  the  meUtersal 
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The  articular  sutfaces  are  oval  from  above  down,  curved  inwardfliy 
and  constricted  in  the  middle  ;  that  of  the  great  toe  is  excavated, 
and  the  other  is  convex. 

Movement.  There  is  an  oblique  movement  of  the  metatarsal  bone 
down  and  in  and  up  and  out,  like  that  of  the  internal  cuneiform 
with  the  scaphoid  bone ;  and  this  will  contribute  some  motion  to 
inversion  and  eversion  of  the  foot. 

The  joint  possesses  likewise  slight  abductory  and  adductory  move- 
ment. 

Articulation  of  the  four  outer  toes.  The  three  outer  tarsal  bones  of 
the  last  row  correspond  with  four  metatarsals  ; — the  middle  cunei- 
form being  opposite  the  second  metatarsal  bone,  the  external 
cuneiform  touching  that  of  the  third  toe,  and  the  os  cuboides 
carrying  the  two  outer  bones.  The  surfaces  in  contact  are  tipped 
with  cartilage,  and  have  longitudinal  dorsal,  plantar,  and  lateral 
ligaments,  with  some  oblique  in  the  sole. 

The  dorsal  ligaments  (fig.  224)  are  thin  bands  of  fibres,  which  are 
more  or  less  longitudinal  as  they  extend  from  the  tarsal  to  the 
metatarsal  bones.  Each  metatarsal  bone  receives  one  ligament, 
except  that  of  the  second  toe,  to  which  there  are  three  ; — the  three 
bands  to  the  second  coming  from  all  the  cuneiform  bones,  one  from 
each.  The  third  bone  obtains  a  ligament  from  the  external  cunei- 
^f orm ;  and  the  fourth  and  fifth  have  a  fasciculus  to  each  from  the 
OS  cuboides. 

Plantar  ligaments  (fig.  222).  There  is  one  longitudinal  hand  from 
each  of  the  two  outer  cuneiform  to  the  corresponding  metatarsal 
bone;  but  between  the  cuboid  and  its  metatarsal  bones  there  are 
only  some  scattered  fibres. 

The  lateral  ligaments  are  longitudinal ;  they  lie  deeply  between 
the  bones,  and  are  connected  with  the  second  and  third  metatarsals : 
they  will  be  better  seen  by  cutting  the  transverse  bands  joining  the 
bases  of  the  bones.  To  the  bone  of  the  second  toe  there  are  two 
bands,  one  on  each  side  : — the  inner  is  strong  and  is  attached  to 
the  internal  cuneiform  ;  and  the  outer  is  fixed  into  the  middle  or 
the  outer  cuneiform  bone.  The  metatarsal  bone  of  the  third  toe  is 
provided  with  one  lateral  slip  on  its  outer  side,  which  is  inserted 
behind  into  the  external  cuneiform  bone. 

Oblique  plantar  ligaments.  A  fasciculus  of  fibres  extends  across 
from  the  front  of  the  internal  cimeiform  to  the  second  and  third 
metatarsals  ;  and  from  the  external  cimeiform  there  is  another  slip 
to  the  metatarsal  bone  of  the  little  toe. 

Line  of  the  articulation.  The  line  of  the  articulation  between  the 
tarsus  and  metatarsus  is  zigzag,  in  consequence  of  the  unequal 
lengths  of  the  cuneiform  bones.  To  open  the  articulation,  the 
knife  should  be  carried  obliquely  forwards  from  the  tuberosity  of 
the  fifth  to  the  base  of  the  second  metatarsal  bone  ;  then  about  two 
lines  farther  back  for  the  union  of  the  second  metatarsal  with  the 
middle  cuneiform  ;  and  finally,  half  an  inch  in  front  of  the  last 
articulation,  for  the  joint  of  the  internal  cimeiform  with  the  first 
metatarsal  bone. 
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Two  synavicU  membranes  are  present  in  these  tarso-metatarsal  two  syno- 
articulations.  bSLj^" 

There  is  one  between  the  cuboid  and  the  two  outer  metatarsals, 
which  serves  for  the  adjacent  lateral  articular  surfaces  of  the  bones : 
this  is  not  always  separate  from  the  following. 

The  second  is  placed  in  the  joint  between  the  external  and  middle 
cuneiforms  with  their  metatarsal  bones  (third  and  second),  and  is 
an  ofibet  of  the  common  synovial  membrane  belonging  to  the 
articulation  of  the  scaphoid  with  the  cuneiform  bones  (p.  714) : 
prolongations  from  it  are  furnished  to  the  lateral  articular  faces 
of  the  second,  third,  and  fourth  (inner  side)  metatarsals. 

Articular  surfaces.  The  osseous  sur&ces  are  not  flat ;  for  the  Form  of 
metatarsal  bones  are  undulating,  and  the  tarsal  are  imeven  to  gt^^^"*"^ 
into  the  others. 

Movement.  From  the  wedge-shaped  form  of  the  metatarsal  bones  Motion  from 
a  slight  movement  from  above  down  is  obtainable  ;  and  this  is 
greatest  in  the  little  toe  and  the  next. 

In  the  little  toe  there  is  an  abductory  and  adductory  motion ;  and  JJ*th  aMiic> 
a  small  degree  of  the  same  exists  in  the  fourth  toe.  adduction. 

Dissection.  All  the  superficial  ligaments  having  been  taken  away.  Separate  tha 
the  interosseous  ligaments  of  the  tarsus  and  metatarsus  may  be  seen  ^^roa-^ 
by  separating  forcibly  the  cuneiform  bones  from  one  another  and  aeoua. 
from  the  os  cuboides  ;  the  latter  bone  from  the  os  scaphoides  ;  and 
the  bases  of  the  metatarsals  from  one  another.    The  dissector  wiU 
find  that,  in  using  force,  the  bones  will  sometimes  tear  sooner  than 
the  ligaments. 

MBTATAB8US  WITH  PHALANGES.  These  are  condyloid  joints,  in  Union  of 
which  the  head  of  the  metatarsal  bone  is  received  into  the  cavity  ^d  phj^ 
of  the  phalanx.  l*nge«,  iif 

Each  articulation  has  two  lateral  and  an  inferior  ligament^  as  in  two  lateral 
the  hand ;  and  the  joint  is  further  strengthened  above  by  an  ex-  ^u^ior: 
pansion  derived  from  the  tendons  of  the  extensors  of  the  toes.    A 
distinct  synovial  membrane  exists  in  each  joint. 

In  the  articulation  of  the  great  toe  there  are  two  sesamoid  bones,  synorial 
which  are  connected  with  the  inferior  and  lateral  ligaments.  "*^ 

All  these  structures  are  better  seen  in  the  hand,  where  they  are 
more  distinct ;  and  their  anatomy  is  more  fully  described  with  the 
dissection  of  that  part.    (See  page  322.) 

Surfaces  of  borie.  The  metatarsal  bone  has  a  rounded  head,  which  Form  of 
is  longest  from  above  down,  and  reaches  farthest  on  the  plantar  '~°**' 
surface.    On  the  end  of  the  phalanx  is  a  cup-shaped  cavity. 

Movement.  In  this  condyloid  joint  as  in  the  hand,  there  is  angular  Kind  of 
motion  in  four  different  directions,  with  circumduction.  motion. 

Flexion  and  extension.  When  the  joint  is  bent  the  phalanx  passes  Bending 
tinder  the  head  of  the  metatarsal  bone  ;  and  when  it  is  extended  JjJ  «**<"■*- 
the  phalanx  moves  back  beyond  a  straight  line  with  the  metatarsal 
bone. 

A  limit  to  flexion  is  set  by  the  meeting  of  the  bones,  by  the  Jf**«  ^ 
stretching  of  the  fore  part  of  the  lateral  ligaments,  and  by  the 
extensor  tendon  ;  and  to  extension,  by  the  tightness  of  the  inferior, 
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and  the  hinder  part  of  each  lateral  ligament,  and  by  the  flexor 
tendons. 

Lateral  movement  The  phalanx  passes  from  side  to  side  across 
the  end  of  the  metatarsal  bone.  Its  motion  is  checked  by  the  lateral 
ligament  of  the  side  from  which  it  moved,  and  by  the  contact  with 
the  other  digits. 

Circumduction^  or  the  revolving  of  the  phalanx  over  the  rounded 
head  of  the  metatarsal  bone,  is  least  impeded  in  the  great  toe  joint ; 
but  these  movements  in  the  foot  are  not  so  free  as  in  the  hand. 

Articulations  of  the  phalanges.  There  are  two  phalangeal  joints 
to  each  toe,  except  the  first. 

Ligaments  similar  to  those  in  the  metatarso-phalangeal  joints,  viz., 
two  lateral  and  an  inferior^  are  to  be  recognised  in  these  articula- 
tions. The  joint  between  the  last  two  phalanges  is  least  distinct ; 
and  oftentimes  the  small  bones  are  immoveably  united  by  osseous 
substance.  These  ligaments  receive  a  more  puticular  notice  with 
the  dissection  of  the  hand  (p.  323). 

A  simple  synovial  membrane  exists  in  each  phalangeal  articulation. 

Articular  surfaces.  In  both  phalangeal  joints,  the  nearest  phalanx 
presents  a  trochlear  surface  ;  and  the  distal  one  is  marked  by  two 
lateral  hollows  or  cups  with  a  median  ridge. 

Movement.  Only  flexion  and  extension  are  permitted  in  the  two 
phalangeal  joints  of  the  toes,  as  in  the  hand. 

In  flexion  the  farther  phalanx  glides  under  the  nearer ;  and  in 
extension  the  two  are  brought  into  a  straight  line. 

The  bending  is  checked  by  the  lateral  ligaments  and  the  extensor 
tendon  ;  and  the  straightening  is  limited  by  the  inferior  ligament 
and  the  flexor  tendons. 
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N.B.  The  branches  of  the  internal  iliac  artery  which  end  in  the  Umh,  wHl  be  found  in  the  Table 
of  the  arteries  of  the  abdomen. 
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Situation  of  The  eyeball  is  the  organ  of  vision,  and  is  lodged  in  the  orbit 
theeyebaU;  Supported  in  that  hollow  on  a  mass  of  fat,  it  is  surrounded  by 
surrounding  muscles  which  impart  movement  to  it ;  and  a  thin  membrane  (tunica 
vaginalis  oculi)  isolates  the  ball,  so  as  to  allow  free  movement 

Two  lids  protect  the  eye  from  external  injury,  and  moderate  the 
degree  of  light  admitted  into  the  interior ;  and  the  anterior  or  ex- 
posed surface  is  covered  by  a  mucous  membrane  (conjunctiva). 
Directions.  In  the  absence  of  specimens  of  the  human  eye,  the 
made**on\he  structure  may  be  learnt  on  the  eye  of  the  pig  or  ox.     Let  the  stu- 
eyeofthe     dent  procure  half  a  dozen  eyes  of  the  ox  for  the  purpose  of  dissec- 
tion.   One  or  two  shallow  basins  will  be  needed  ;  and  some  wax  or 
tallow  in  the  bottom  of  one,  or  in  a  deep  plate,  may  be  useful. 

Dissection.  To  see  the  general  form  of  the  ball  of  the  eye,  and 
the  outer  surface  of  the  external  coat,  the  attachments  of  the  differ- 
ent muscles  are  to  be  taken  away  ;  and  the  loose  mucous  membrane 
is  to  be  removed  from  the  front. 

The  ball  of  the  eye  (fig.  225)  is  roundish  in  form  and  consists  of 
two  parts,  which  differ  in  appearance,  ^dz.,  an  opaque  posterior  por- 
tion, forming  five-sixths  of  the  whole,  and  a  smaller  transparent 
piece  (cornea)  in  front ;  these  two  parts  are  segments  of  different 
Position  of  sized  spheres,  the  anterior  belonging  to  the  smaller  sphere.  To  the 
optic  nerve,  back  of  the  eye  the  optic  nerve  is  attached,  rather  to  the  inner  side 
of  the  axis  of  the  ball ;  and  around  it  nutritive  vessels  and  the 
nerves  enter. 

The  antero-posterior  diameter  of  the  ball  amounts  to  nearly  an 
inch  ( i^ths),  but  the  transverse  measures  an  inch. 

The  organ  of  vision  is  composed  of  central  transparent  parts, 
with  enclosing  membranes  or  coats.  The  coats,  posited  one  within 
another,  are  named  sclerotic,  choroid,  and  retina.  The  transparent 
media  in  the  interior  are  likewise  three,  viz.,  the  lens,  the  aqueous 
humour  and  the  vitreous  body. 

Dissection.  To  obtain  a  general  idea  of  the  structures  to  be  dis- 
sected, the  student  may  destroy  one  eyeball  by  cutting  through  it 
circularly  :  he  w^ill  then  be  able  to  recognise  the  arrangement  of 
the  parts  mentioned  above,  with  their  strength  and  appearance; 
and  will  be  better  prepared  to  follow  the  directions  that  are  after- 
wards given. 
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Fibrous  coat  of  the  eyeball.  The  outer  casing  of  the  eye  con-  Fibroua 
sists  of  an  opaque  hinder  part  called  sclerotic,  and  of  an  anterior  *^^'' 
transparent  portion,  the  cornea. 

The  SCLEROTIC  (cornea  opaca)  is  the  firm,  whitish,  and  opaque  Sclerotic 
portion  of  the  external  stratum  of  the  eyeball,  which  supports  the  ^""^ 
more  delicate  structures  within. 

Dissection.  To  examine  the  inner  and  outer  surfaces  of  this  layer  Dissection 
it  will  be  necessary  to  cut  circularly  with  a  scissors  through  the  interior, 
cornea  close  to  the  sclerotic,  and  to  remove  the  cornea  from  the 
front  of  the  eyeball ;  on  piercing  the  cornea  the  aqueous  fluid  escapes 


Fig.  225. 


s» 


from  the  containing  chamber.  The  other  structures  may  be  then 
abstracted  from  the  interior  of  the  sclerotic  covering,  and  may  be 
set  aside  with  the  cornea  for  subsequent  use. 

The  sclerotic  tunic  of  the  eye  (6g.  225,  a)  is  bell-shaped,  and  ^^^^ 
extends  from  the  entrance  of  the  optic  nerve  to  the  margin  of  the 
cornea,  forming  about  five-sixths  of  the  ball. 

At  its  back,  and  a  little  to  the  inner  side  of  the  centre  (one  tenth  ^^fJ^*?"* 
of  an  inch),  the  optic  nerve  (/)  is  transmitted  through  an  aperture 
in  it :  this  opening  decreases  in  size  from  without  inwards,  and  is 
cribriform  when  the  nerve  is  drawn  out — the  lattice-like  condition 

*  Diagram  of  a  horizontal  section  of  the  eyeball,  a.  Outer  or  sclerotic  coat, 
and  d,  tiie  cornea,  b.  Middle  or  choroidal  coat.  m.  Oiliary  ligament,  s. 
Ciliary  process,  e.  Ciliary  muscle,  and  /,  iris.  e.  Inner  coat  or  retina,  con- 
tinaoos  with  the  optic  nerve  behind,  with  a  dark  layer  oatside  it.  g.  Lens. 
t.  Suspensory  ligament  of  the  lens.  h.  Vitreous  body.  n.  Hyaloid  mem- 
brane, t.  Posterior  chamber,  o.  Canal  of  Petit,  r.  Sinus  circularis  iridis. 
I.  Optic  nerve.  The  dotted  line  through  the  centre  is  the  longitudinal  axis  of 
the  ball. 

3  A  2 
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being  due  to  the  bundles  of  fibrous  tissue  between  the  funiculi  of 
the  nerve.  Small  apertures  for  the  passage  of  vessels  and  nerves 
are  situate  around  the  optic  nerve  ;  and  there  are  others  for  vessels 
at  the  front  and  the  centre  of  the  ball.  Anteriorly  the  sclerotic  is 
continuous  with  the  transparent  cornea. 

On  the  outer  surface  this  coat  is  smooth,  except  where  the  muscles 
are  attached  ;  on  the  inner  aspect  it  is  of  a  dark  colour  with  flocculi 
or  fine  areolar  tissue  (membrana  fusca)  uniting  it  to  the  next  coat, 
and  with  the  ends  of  ruptured  vessels  and  nerves. 

The  sclerotic  covering  is  thickest  at  the  back  of  the  eyeball,  but 
it  becomes  thinner  and  whiter  about  a  quarter  of  an  inch  from  the 
cornea,  where  it  is  visible  as  the  "  white  of  the  eye."  Where  it 
joins  the  cornea  it  becomes  again  somewhat  thickened.  In  its  sub- 
stance near  the  union  with  the  cornea  is  a  small  flattened  venous 
space,  the  canal  of  Schlemm  (sinus  circularis  iridis,  fig.  233,  *"). 

Structure,  The  sclerotic  coat  is  formed  of  layers  of  white  fibrous 
tissue,  collected  into  bundles,  with  a  fine  network  of  yellow  or 
elastic  fibres.  In  it  are  scattered  nucleated  cells,  fusiform  in  shape, 
or  possessing  rays,  and  some  with  pigment.  Though  interlaced 
with  one  another,  the  fibres  have  rather  a  longitudinal  direction  to- 
wards the  back  of  the  ball,  and  a  transverse  one  at  the  outer  surface 
near  the  cornea.  Only  a  few  vessels  ramify  in  the  membrane,  and 
end  in  capillaries  with  large  meshes.  The  presence  of  nerves  in  it 
is  a  subject  for  inquiry. 

Cornea  (fig.  225,  d).  This  firm  transparent  membrane  (cornea 
pellucida)  forms  about  one-sixth  of  the  eyeball,  and  measures  about 
half  an  inch  transversely,  but  rather  less  from  above  down.  Its 
shape  is  circular  ;  though,  when  viewed  in  front,  it  appears  largest 
in  the  transverse  direction,  in  consequence  of  the  opaque  sclerotic 
structure  encroaching  further  on  it  above  and  below  than  on  the 
sides. 

It  is  convex  anteriorly,  but  concave  posteriorly  ;  and  it  is  i^th 
to  3\jth  of  an  inch  in  thickness.  Its  anterior  is  of  rather  less  extent 
than  its  posterior  surface.  At  the  circumference  it  is  thinned,  and 
is  blended  with  the  sclerotic  coat  by  continuity  of  tissue.  Sup- 
ported by  the  aqueous  humour,  it  deflects  the  hght  transmitted  to 
the  eye,  and  influences  by  its  greater  or  smaller  convexity  degrees 
of  sight  at  different  distances.  After  death  it  becomes  flaccid  from 
the  transudation  of  the  aqueous  humour ;  or,  if  the  eye  is  immersed 
in  water,  it  is  rendered  opaque  by  infiltration  of  the  tissue  by  that 
fluid. 

Structure  (fig.  226).  The  cornea  is  laminar  in  texture.  It  is  con- 
structed of  a  special  thick  part  called  cornea  proper :  in  front  of 
this  is  the  conjunctiva,  and  behind  is  the  membrane  of  Deraours. 

The  cornea  proper^  A  (lamellated  cornea),  is  made  up  of  a  series 
of  superposed  layers,  about  sixty  in  number,  which  join  one  another 
at  numerous  points,  and  cannot  therefore  be  detached  for  any  dis- 
tance. The  laminflB  are  formed  of  fibres,  continuous  with  those  of 
the  sclerotic,  which  are  flattened  into  membranous  layers,  arranged 
one  over  another.    This  structure  possesses  great  toughness ;  and 
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its  tranaparency  is  deBtroycd  by  disturbance  o£  the  porition  of  the 
strata.    The  tissue  when  boiled  gives  choudrin. 

Between  the  corneal  layers  are  flattened  irregular  spaces,  which  Coined 
join  freely  with  one  another  ;  and  these  intervals  are  occupied  by  ^^^^^^ 
nncleated  stellate  cells,  called  comeoi  corputcla. 

In  the  healthy  condition  hloodveiteU  do  not  permeate  it,  but  ^'JJ'?'* 
cease  in  capillary  loops  at  the  circumference.     Nerves  ramify  in  it,  gji^  ' 
after  losing  their  opacity  at  the  circumference :  they  are  said  to  nayat. 
form  a  subepithelial  plexus  on  the  anteiior  surface,  from  which 
varicose  fibrils  are  prolonged  amongst  the  pieces  of  the  epithelium. 

The  membrane  at  the  heck  of  the  cornea  (fig.  226) — membraM  Lajsrbc. 
of  Demouri — consists  of  a  basement  layer  covered  by  epithelium,  comet. 

The  basement  layer,  b  (posterior  elaotio  lamina,  Bowmsn),  may  he  Buemeat 
peeled  oS  after  a  cut  has  been  made  across  tlie  cornea.   It  is  dense, '''™'  ■ 
hard  and  elastic,  measuring  -^(rnth  to  j^^th  of  an  inch  in  thick- 
ness ;  it  is  veiy  brittle,  tearing  readily  when 
an  attempt  is  made  to  separate  it,  and  curls 
up  when  it  ia  free,  with  the  attached  surface 
innermost    Though  very  elastic,  the  struc- 
ture  is   destitute  of  fibres.     It    is  always 
transparent,   and   remains   so   after    boiling, 
after   the    action   of    acids,    and  even   after 


Pig.  228* 


At  the  edge  of  tlie  cornea  this  lamina 
breaks  up  into  processes  ("  pillars  of  the 
iris  ")  which  blend  with  the  outer  margin  of 
the  iris,  and  with  the  sclerotic  and  choroid 

A  luminar  epithelium,  a,  like  that  on  serous 
membranes,  clotlics  its  free  surface  (Bg.  226). 

The  cimjunctiva  in  front  of  the  cornea  (fig. 
226)  consists  chiefly  of  epithelium  cells, 
though  there  is  a  subjacent  basemeni-like 
■tntum. 

The  basement  layer,  B  (ant  elastic  lamina, 
Bowman),  is  transparent,  and  only  from 
jjftnrth  to  TTi^tli  of  an  inch  thick.  It  seems 
to  be  a  somewhat  hardened  piece  of  the 
cornea,  without  corneal  spaces  and  cor- 
puscles. Prom  it  fine  threads  are  prolonged  into  the  proper  corneal 
layers,  as  in  the  woodcut. 

The  epillielivm,  d,  is  formed  of  three  or  four  layers  of  scales,  the  J* 
deeper  being  columnar,  but  the  superBcial  laminar  in  form. 

Vascular  Coat  or  the  Eyeball  (fig.  229).    The  next  covering  is  Ch 
situate  within  the  Bclerotic,  and  is  formed  chiefly  of  blood-vessels  ** 

*  Vertical  nction  a  of  the  coniea. — B.  BMement  layer  of  eomea,  with  b, 
die  conjoDcliT&l  cpitheliam  on  it.  o.  Oblique  fibres  from  it  to  tho  lajen  of. 
the  conieiu  k.  Basement  Umina,  with  r,  epitfaeliiun  on  it  of  the  mem- 
brana  of  Demoare.  o.  Sarfacs  viev  of  tM  epitbelioni  of  the  nwntbcaiM  of 
Demoni*. 
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and  pigment  cells  :  the  muscles  in  the  interior  of  the  ball  are  con- 
nected with  it. 

It  is  constructed  of  three  parts  :  a  posterior  (choroid)  correspond- 
ing with  the  sclerotic  ;  an  anterior  (iris)  opposite  the  cornea ;  and 
an  intenuediate  ring  (ciliary  muscle)  on  a  level  with  the  union  of 
the  sclerotic  and  cornea. 

Dissection.  Supposing  the  cornea  of  an  eye  cut  through  circularly, 
as  before  directed  (p.  723),  it  will  be  necessary  to  take  away  the 
sclerotic  to  lay  bare  the  choroid  coat.  With  the  point  of  the  scalpel, 
or  with  a  shut  scissors,  detach  the  fore  part  of  the  sclerotic  from  the 
front  of  the  choroid  by  breaking  through  a  soft  whitish  structure 
uniting  them.  Then,  the  eye  being  put  into  water,  the  outer  coat 
is  to  be  removed  by  cutting  it  away  piece-meal  with  a  scissors  ;  in 
taking  it  off  the  slender  vessels  and  nerves  beneath  are  to  be  pre- 
served. The  white  ring  around  the  eye  in  front,  which  comes  into 
view  during  the  dissection,  is  the  ciliary  muscle. 

For  the  purpose  of  obtaining  an  anterior  view  of  the  ciliary  pro- 
cesses, which  are  connected  with  the  anterior  termination  of  the  cho- 
roid coat,  let  the  cornea  be  removed  as  before  on  another  eyebalL 
Detach  next  the  fore  part  of  the  sclerotic  from  the  choroid  ;  and 
after  two  or  three  cuts  have  been  made  in  it  towards  the  optic  nervei 
the  resulting  flaps  may  be  pinned  out,  so  as  to  support  the  eye  in  an 
upright  position.  On  removing  with  care  tlie  iris,  taking  it  away 
from  the  centre  towards  the  circumference,  the  ciliary  processes  be- 
neath will  be  displayed.  A  posterior  view  of  the  processes  may  be 
prepared  on  another  ball  by  cutting  through  it  circularly  with  a 
scissors,  about  one-third  of  an  inch  behind  the  cornea,  so  that  the 
anterior  can  be  removed  from  the  posterior  half  ;  on  taking  away 
the  portion  of  tlie  vitreous  mass  adherent  to  the  anterior  part  of  the 
ball,  and  wiping  off.  the  pigment  from  the  back  of  the  iris,  the  small 
processes  will  be  made  manifest.  By  means  of  this  last  dissection 
the  interior  of  the  choroid  coat  may  be  seen. 

K  a  vertical  section  is  made  of  another  eyeball,  it  will  show  the 
ciliary  processes  in  their  natural  position,  and  will  demonstrate  the 
relative  situation  of  all  the  parts.  This  section,  which  is  made  with 
difficulty,  should  be  attempted  in  water  with  a  sharp  large  knife, 
and  on  a  surface  of  wax  or  wood,  after  the  cornea  and  sclerotic 
have  been  cut  with  a  scissors.  When  the  eye  has  been  divided,  the 
halves  should  remain  in  water. 

The  CHOROID  COAT  (fig.  225,  b)  is  a  thin  membrane  of  a  dark  colour, 
and  extends  from  the  optic  nerve  to  the  fore  part  of  the  eyeball. 
When  viewed  on  the  eye  in  which  the  ciliary  muscle  is  entire,  it 
appears  to  terminate  there  ;  but  it  may  be  seen  in  the  other  dissec- 
tions to  bend  inwards  behind  that  muscle,  and  to  end  in  a  series  of 
projections  (ciliary  processes)  at  the  back  of  the  iris. 

This  covering  is  rather  thicker  and  stronger  behind  than  in  front. 
It  is  supported  at  the  bottom  of  the  eyeball  by  its  close  connection 
to  the  sclerotic  coat,  and  in  front  by  the  ciliary  muscle.  Posterioriy 
it  is  pierced  by  a  round  aperture  for  the  passage  of  the  optic  nerve  ; 
and  anteriorly  it  is  united  with  the  iris. 
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The  outer  surface  (fig.  229)  is  floccnlent,  and  is  covered  bj  tiie  ootertur- 
remnants  of  a  thin  membranous  layer  (membrana  fuaca,  anpra-cho-  '^'^  wmsii ; 
Toidea)  between  it  and  the  sclerotic  coat :  on  it  may  be  aeen  Hmall 
veins  arranged  iu  arches,  and  the  ciliary  arteries  and  nerves.    The 
inner  sarface  is  smooth,  and  touches  the  thin  dark  pigmentary  layer  '"""j. 
of  the  retina  (fig.  225).  ™      ' 

The  ciliary  procetiet  (fig.  227,  b)  are  solid  projections  on  the  inner  CUtoy  pro- 
snrface  of  the  choroidal  coat,  and  are  arranged  in  a  circle.     About 
85   in  nnmber,  they   lie  aide    by   side,   and   consist  of   larger  and  I»^Con, 
smaller   eminences;  at   their   inner   extremity   they   are  united  by '"'^'^*- 
transverse  ridgea. 

About  iigth  of  an  inch  in  length,  they  increase  in  depth  internally  *^'?^'^™' 
and  projecting  aroond  the  lens,  bound  circumferenti  ally  by  their  free  uDond. 

Pig.  227.*  PiK.  228.t 


ends  the  space  (fig.  225,  i,  posterior  chamber)  behind  the  ma.  In 
front  they  correspond  with  the  back  of  the  iris  towards  their  inner 
end,  bnt  are  separated  from  it  by  pigment  ;  and  behind  they  are 
closely  connected  with  the  membrane  ((  suspensory  ligament) 
on  the  front  of  the  vitreous  body,  and  fit  into  hollows  between 
eminences  on  the  anterior  surface  of  that  membrane. 

Structure.  The  choroid  coat  and  ifa   ciliary  proceaaes   are  formed  8^™*^  "• 
principally  of  bloodvessels.      Bunified  pigment  cells  make  np  most 
of  the  rest  of  the  coat. 

The  ttroma  or  web  of  the  choroid  is  formed  by  the  outrunners  of  IUiIiddm. 
special  pigment  cells  (fig.  228,  ^)  which  unite  together,  and  con- 
struct, with  fine  areolar  tissue,  a  fibrous  network.    Its  meshes  are 
finer  towards  the  inner  than  the  outer  surface  of  the  choroid.    On 

*  Inner  new  of  tbe  front  of  the  choroid  coat  with  iti  ciliarj  procenea,  and 
the  back  of  the  iris.  a.  Anterior  piece  of  the  choroid  coat.  b.  (Sliar;  pro- 
ceiKs.  c.  Iris.  d.  Sphincter  of  tlifl  pnpil.  t.  Bnndlea  of  Gbrea  of  the  diUtor 
of  the  pnpiL 

+  Pigment  cells  of  the  eyeball  (ESIliker). — ^  Bamified  pigment  eella  of 
tbe  ehoroid  coat.  *.  Front  view  of  the  hex^onal  cella  of  the  pigmMitarj 
membnne. 
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ihe  exterior  and  interior  of  the  fibrouB  web  the  vessetB  runify,  with 

the  following  difference  in  their  arrangement. 

Blood-ret-        ^'  ^*  ""'^^  P*"^  (^8-  229)  the  larger  branches  of  both  aiteriea 

Bel",  and  veins  are  situate  ;  and  the  Teina  (A)  form  curres  (vaaa  vorticota) 

wUhiixge     as  they  end  in  four  or  iive  chief  efferent  trimkB.     In  the  intcrapaces 

^     **         of  the  vesselH  are   the  ramified  pigment   cella   (fig.  228,  ^),  wfaidi 

o^^Mcr-    contain   a  nucleus  and  molecular  grains  of   dark  Ihhwd   coloaiing 

"*"' '  matter.    At  the  interior  of  the  fibrous  web  the  vessels  form  a  net- 

to^Sl"    work  of  capillaries  without  pigment  cells,  and  with  meshes  smaller 

than  elsewhere,  whose  interstices  are   rather  less  towards   the  back 

than  the   front  of  the  ejeball :  this   part  of  the   clnraidal  cost  ia 

described  sometimes  as  a  separate  layer  (tumca  AtyadUana). 

StnetunDl       In   the  ciliary  processes   there    is   a  similar  teztur«  of  ramified 

^^^pn>-   bloodvessels,  though  with    larger  capillary   meshes   than  in  the 

Fig.  229.  • 


choroid  ;  and  towards  the  free  ends  the  intermixed  pigm^tt  cells 
lose  their  colounng  matter. 

Ciliary  muscle  (fig.  229).  In  the  eye  from  which  the  sclerotic 
coat  has  been  removed,  the  white  band  of  the  ciliai;  muscle  (e) 
(annulvs  alhidui),  may  be  seen  in  its  natural  position  outside  the 
front  of  the  choroid  coat. 

It  consists  of  nnBtriated  fibres,  and  forms  a  grayish  layer,  about 
■^th  of  an  inch  wide,  on  the  surface  of  the  choroid  coat  (fig.  229,  e)  ; 
there  are  two  sets  of  fibres  in  it,  radiating  and  circular : — 

The  Todiating  or  superficial,  ortw  in  front  from  the  sclerotic  cost 
(fig.  225,   a),  and  the  fibres  of  the  posterior  elastic  layer  of  the 

*  Tiev  of  the  front  of  tbe  cboroidsl  coat  and  irii — eitenu]  nirfsM  (Ziim). 
— a.  Sclerotic,  cat,  and  reflected,  h.  Choroid  coat,  c  Iris.  d.  Circular,  e. 
Radiating  fibres  oF  ciliuy  muscle.  /.  Ciliaiy  bsttm,  and  g.  ciliair  srterias 
between  the  two  onter  c«ats.    K  Teuii  of  the  choroid  cost. 
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cornea ;  its  fibres  are  directed  backwards,  and  are  inserted  into  the 
choroid  coat  opposite  to,  and  rather  behind  the  ciliary  processes. 
The  nerves  to  the  iris  pierce  it. 

The  circular  fibres  (ciliary  ligament,  fig.  229,  d)  are  internal  to  circular 
the  radiating,  and  form  a  ring  about  -^-^ih  of  an  inch  wide  around 
the  edge  of  the  iris :  they  are  not  attached  to  the  sclerotic  or  the 
cornea. 

Use,  The  radiating  fibres  of  the  muscle  draw  forwards  the  fore  Action. 
part  of  the  choroid  coat,  and  the  ciliary  processes,   and  thereby 
relax  the  suspensory  ligament  of  the  lens.     The  circular  fibres  are 
said  to  compress  the  outer  part  of  the  lens. 

The  IRIS  (Ag,  229,  c)  is  a  vascular  and  muscular  structure,  about  i"«  ^  ^- 

•  •  cular  ftnd 

half  an  inch  in  diameter,  whose  vessels  are  continuous  with  those  muscular, 
of  the  choroidal  coat.    Its  position  and  connections  may  be  observed 
in  the  different  dissections  that  have  been  prepared. 

Placed  within  the  ring  of  the  ciliary  muscle,  it  is  suspended  in  front  Situation, 
of  the  lens  (fig.  225,  /),  and  is  pierced  by  an  aperture  for  the  trans- 
mission of  the  light.     It  is  circular  in  form,  is  variously  coloured  Form. 
in  different  persons,  and  is  immersed  in  the  aqueous  humour.     By 
its  circumference,  it  is  connected  with  the  choroid  coat  and  the  Attwh- 
posterior  elastic  layer  of  the  cornea.    The   anterior  surface  is  free  ^i^^grior 
in  the  aqueous  humour,  and  is  marked  by  lines  converging  towards  surface, 
the  pupil.    The  posterior  surface  is  covered  with  a  thick  layer  of  posterior, 
pigment  (fig.  225),  to  which  the  term  uvea  has  been  applied. 

The  aperture  in  it  (fig.  229)  is  the  pupil  of  the  eye  ;  this  is  The  pupiL 
slightly  internal  to  the  centre,  and  is  nearly  circular  in  form,  but 
its  size  is  constantly  varying  (from  ^th  to  -^  of  an  inch)  by  the 
contraction  of  the  muscular  fibres,  according  to  the  degree  of  light 
acting  on  the  retina. 

Membrane  of  the  pupil.  In  the  fetus  the  aperture  of  the  pupil  is  Membrane 
closed  by  a  vascular  transparent  membrane,  which  is  attached  to  J*^  ^°  ?S^. 
the  edge  of  the  iris,  and  divides  into  two  distinct  chambers  the 
space  in  which  the  iris  is  suspended.     The  vessels  in  it  are  con-  situation ; 
tinuous  behind  with  those  of  the  iris  and  the  case  of  the  lens. 
About  the  eighth  month  the  vessels  become  impervious,  and  at  the  timeofdis- 
time  of  birth  only  fragments  of  the  structure  remain.  appearance. 

Structure  (fig.  227).  Tlie  stroma  of  the  iris  is  composed  of  fibres  Component 
of  areolar  tissue,  arranged  circularly  at  the  circumference  ;  and  as  ^*™<^*^*'®*- 
radiating  bundles  passing  like  rays  towards  the  pupil.     In  it  are 
involuntary  muscular  fibres,  both  circular  and  radiating,  together 
with  pigment  cells.     Vessels  and  nerves  ramify  through  the  tissue. 

Muscular  fibres.  The  sphincter  of  the  pupil  (fig.  227,  d)  is  a  narrow  Sphincter 
band  about  j\jth  of  an  inch  wide,  which  is  close  to  the  pupil,  on 
the  posterior  aspect  of  the  iris.    The  dilator  of  the  pupil  (e)  is  said  and  dilator 
to  begin  at  the  outer  border  of  the  iris,  and  to  consist  of  bundles  of  °  ^"^ 
fibres  which  join  one  another,  and  end  internally  in  the  sphincter. 

Action.  Enlargement  of  the  pupil  is  effected  by  shortening  of  the  ^o^they 
radiating  fibres  ;  and    diminution,  by   contraction  of  the  circular 
ring.    The  movements  of  the  iris  are  involuntary  and  regulate  the 
admission  of  light  into  the  ball. 
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PosiUon  ud     The  pigment  cells  are  eprefld  out  in  the  atroma,  and  are  disposed 
n"nt'''S'*'  ''**"  ™  '*°"*  Hurfacee.     lu  the  stroma  they  are  ramified  and  irre- 
gular,  08   in  the   choroid  {fig.   228,  *),  and   may  contain  yellow, 
brown,  or  very  dork  pigment     On   the  front  they  are  ovalish  or 
rounded,   hut  still   ramified  ;    and  hehind,  where  there  is  a   thick 
layer  (uveti),  the  cells  are  round  without  outninoers,  and  are  filled 
Pigment        with  granules.     The  colour  of  the  iris  is  dependent  upon   the  tint, 
givMcoioto.  ^jj  jjj^  position  of  the  pigment. 

~  of  the  iris  (fig.  230,  ^  have  a  looped  arrangement : 

derived  chiefly  from  the  long  and  the  aoterior  ciliary 
hranches  (rf,  p.  46).  but  some 
come  from  the  Tessels  of  the 
ciliary  prooesses.  On  arriving 
at  the  ciliary  muscle  the  long 
ciliary  arteries  form  a  circle  (e) 
around  the  margin  of  the  iris  ; 
from  this  loop  other  anastomo- 
tic branches  are  directed  to- 
wards the  pupil,  near  which 
they  join  in  a  second  arterial 
circle  (/).  From  the  last  circle 
capillaries  run  to  the  pupil,  and 

The  veine  resemble  the  arte- 
ries in  their  arrangement  in 
the  iris,  and  terminate  in  the 
veins  of  the  choroid al-coaL 

The  nerves  of  the   iria   (fig. 
230,  a)   divide  into  branches 
which  communicate,  and  extend  towards  the  pupil  ;  they  are  with- 
out dark  outline,  and  their  ending  is  not  known. 

Ciliary  Vessels  and  Nerves  (fig.  229).  The  ciliary  arteries  are 
offsets  of  the  ophthalmic  (p.  46),  and  supply  the  choroid,  the  ciliary 
processes,  and  the  iris.  They  are  cUssed  into  poaterior  and  anterior, 
and  two  of  the  first  set  ore  named  long  ciliary  ;  hut  they  will  not 
be  seen  without  a  apecisl  injection  of  the  vessels  of  the  eye. 

The  posterior  eilianj  branehes  {g)  pierce  the  sclerotic  coat  aronnd 
and  close  to  the  optic  nerve,  and  running  forwards  on  the  chorind, 
enter  its  substance  at  different  points. 
i>  Two  of  this  set  (long  ciliary)  are  directed  forwards,  one  on  each 
'  side  of  tlie  eyeball,  and  form  a  circle  around  the  iris  in  the  ciliary 
muscle,  as  before  explained.  In  the  ball  the  outer  one  lies  rather 
above,  and  the  inner,  rather  below  the  middle. 

Tlie  anterior  ciliary  arteries,  five  or  six  in  number,  are  mnatler 
than  the  posterior,  and  arise  at  the  front  of  the  orbit  from  mnscnlar 


of   the   i 


..  HaU   . 


Diatribntion  of  the  nerreB  aoa    TeaieiB   oi    me    inx.     i.  nau    ol    CM 
representing    the   nerrea.      a,    Nerrej    entering   the  membnuig,   and 
'■Hiker).     B.  Half  of  tbe  iris  with  a  pbn 


a  pleiiiB,  h,  within  it  (Kiilliker). 


of  the  Teaeela.     d.   Ciliar;  arteries,      t.  Areh   of  Te«8ela  at  the  onl 
the  iris.    /.  Inner  drcle  of  TcoeU  in  the  iiia.    g.  Sphincter  of  tiie 


oat«r  edge  flit 
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branches  (p.  46)  ;  they  pierce  the  sclerotic  coat  about  a  line  behind 
the  cornea,  supply  the  ciliary  processes,  and  join  the  circle  of  the 
long  ciliary  vessels.  In  inflammation  of  the  iris  these  vessels  are 
enlarged,  and  ofEsets  of  them  form  a  ring  round  the  cornea. 

The  posterior  ciliary  veins  (fig.  229)  are  commonly  four  in  number,  P^terlr  r 
and  the  branches  entering  these  trunks  form  arches  (h,  vasa  vorti-  veins^ 
cosa)  on  the  surface  of  the  choroid  coat :  they  perforate  the  sclerotic 
layer  at  separate  spots,  midway  between  the  cornea  and  the  optic 
nerve,  and  end  in  the  ophthalmic  vein. 

Anterior  ciliary  veins  begin  in  a  plexus  within  the  cihary  muscle,  anterior 
and  accompany  the  arteries  through  the  sclerotic  to  end  in  the  oph-  veins, 
thalmic  (p.  46)  :  they  communicate  with  the  venous  space  of  the 
sinus  circulari»iridis  (p.  724). 

The  ciliary  nerves  (fig.  229,/)  are  derived  fi'om  the  lenticular  Ciliary 
ganglion,  and  the  nasal  nerve  (p.  45).  Entering  the  back  of  the 
eyeball  with  the  arteries,  they  are  continued  with  the  vessels  between 
the  sclerotic  and  choroid,  nearly  as  far  as  the  ciliary  muscle  :  at 
this  spot  the  nerves  send  ofiEsets  to  the  cornea,  and  piercing  the 
fibres  of  the  ciliary  muscle,  enter  the  iris,  but  their  manner  of  ending 
is  unknown.    Offsets  from  the  nerves  supply  the  ciliary  muscle  and  end  in  iris 

.,        ,         .J  "^  and  ciliary 

the  cnoroid.  muscle. 

Chamber  of  the  Aqueous  Humour  (fig.  225).  Tlie  space  between  space  con- 
the  cornea  in  front  and  the  lens  behind,  in  which  the  iris  is  suspended,  Jji^^^^g 
contains  a  clear  fluid  named  the  aqueous  humour.     In  the  fetus  humour ; 
before  the  seventh  month  this  interval  is  separated  into  two  by  the 
iris  and  the  pupillary  membrane,  but  in  the  adult  it  is  only  partly  ^■j^'JJy.  ^ 
divided,  for  the  two  communicate  through  the  pupil.    The  boun-  two  by  the 
daries  of  the  two  chambers  may  be  seen  in  the  eye  on  wliich  a  "^* 
vertical  section  has  been  made. 

The  anterior  chamber  is  the  larger  of  the  two  ;  it  is  limited  in  ^^^^^ 
front  by  the  cornea,  and  behind  by  the  iris. 

The  posterior  chamber  (»)  is  a  narrow  interval  behind  the  iris  at  Posterior ; 
the  circumference,  which  is  bounded  in  front  by  the  iris  ;  behind  jjj  hound- 
by  the  lens  capsule,  and  by  a  piece  of  the  membrane  (suspensory 
ligament  of  the  lens)  on  the  front  of  the  vitreous  humour  ;  and  at 
the  circumference  by  the  ciliary  processes. 

The  aqueoiLS  humour  is  quite  transparent,  and  consists  nearly  of  ^^^^ 
pure  water.    A  small  quantity  of  chloride  of  sodium,  with  some 
extractive  matter,  is  in  solution  in  it. 

The  Retina  (fig.  225,  c).    This  layer  (tunica  nervea)  is  in  part  ^SSSIs  w?th 
continuous  with  the  optic  nerve,  and  is  the  most  delicate  of  all  the  optic  nerve, 
coats  of  the  eyeball.     On  it  the  image  of  objects  is  received  in  the 
bottom  of  the  eye. 

Dissection.    The  retina  can  be  satisfactorily  examined  only  on  an  ^*^^" 
eye  which  is  obtained  within  forty-eight   hours   after  death.     To  retina. 
bring  it  into  view  on  the  eyeball  in  which  the  choroid  coat  was 
dissected,  the  choroidal  covering  must  be  torn  away  carefully  with 
two  pair  of  forceps,  whilst  the  eye  is  immersed  in  fluid. 

The  retina  is  the  most  internal  of  the  tlu-ee  concentric  strata  in  ^l^^uJlS''*  ^ 
the  globe  of  the  eye,  and  is  situate  between  the  choroid  coat  and 
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the  transparent  mass  (vitreous)  in  the  interior.  It  is  moulded  npon, 
And  supported  by  the  vitreous  body  :  and  its  form  is  that  of  « 
segment  of  a  sphere,  with  a  large  aperture  in  front.  Beginning 
behind  at  tlie  opiic  nerve  (fig.  225,  c),  the  thia  layer  extends  forwards 
to  the  ciliary  proceasea  (their  outer  eitremitJes),  where  it  ends  in  a 
wary  border — the  ora  terrala. 

Where  the  retina  ceases  in  front,  a  thin  gray  layer  (^ciliary  part 
of  the  retina)  composed  of  elongated  nucleated  cells,  which  are  not 
nerve  elements,  is  continued  on  as  far  as  the  tips  of  the  ciliary  pro- 
ceaaes  (fig.  233,  j)  on  which  it  ends. 

The  retina  is  of  a  pinkish  gray  colour,  and  is  BemitraDSporent 
when  fresh,  so  that  an  image  can  be  seen  on  it  when  the  two 
external  coats  of  the  eye  have  been  removed  ;  but  it  soon  loses 
this  translucency,  and  is  moreover  rendered  opaque  by  the  action 
of  water  and  otlier  subatances.  Its  tliickness  is  greater  at  the  pos- 
terior than  the  anterior  part  of  tlie  eyeball,  being  ^th  o£  an  inch 
in  the  former,  and  x«3*'' '"  '1'®  latter  situation. 

On  the  outer  surface  of  the  dissected  retina  are  some  fine  frag- 
ments of  a  structure  (Jacob's  membrane)  to  be  noticed  presently, 
which  float  in  the  fluid  in  which  the  preparation  may  be  placed. 
The  inner  surface  is  smooth  :  it  is  coiered  with  folds  in  a  pre- 
paration of  an  eye  cut  in  two,  but  these  are  accidental,  in  consequence 
of  the  membrane  having  lost  its  proper 
support.  At  the  spot  where  the  optic 
nerve  expands  (porus  opticus)  is  the 
central  artery  of  the  retina  (fig.  231). 
In  the  interior  of  the  human  eye, 
in  tilt  axis  of  the  ball,  is  a  slightly 
elhptical  jellowpart  (fig  231,  -^th 
of  an  inch  in  diameter  which  is  named 
the  yellom  spot  (limbus  luteus  of 
Sommemng)  Almost  in  the  centre 
of  that  spot  IS  a  minute  hollow,  the 
fovea  centralis,  which  appears  black  in 
consequence  of  the  thinness  o£  the  wall 
allowing  the  dark  pigment  outside  to  be  seen. 

Structure  (fig.  232).  In  the  retina  are  layers  or  strata  with  blood- 
veHsela  ;  viz.,  an  inner  ('),  composed  of  nerve  elements  ;  an  onter 
(',  Jacob's  membrane),  formed  of  peculiar  bodiea  ;  an  intermediate 
or  granular  layer  (')  ;  and  outside  alt  is  a  pigmentar;  stratuoi. 
Passing  through  the  layers  of  the  retina  except  Jacob's  and  the  pig- 
mentary, are  minute  threads — fibres  of  Mbller. 
'^  The  laytr  of  nerre  tvbttance  (")  is  made  up  of  nen-e  fibres,  and 
of  a  molecular  matrix  containing  different- sized  nerve  cells  ;  these 
constituents  have  the  following  arrangement: — 
The  tubules  of  the  optic  nerve  {h),  having  become  solid  in  texture 

*  Objects  on  the  inner  gnrfaee  of  the  retina.  In  the  centre  of  Uk  ball  > 
the  yellow  limbos  latens,  here  represented  bj  shading  :  and  in  its  middle  the 
dark  spot.     To  the  inner  lide  is  the  nerve,  witli  its  accompuijliig  arteiT 

(SSnuoerring). 
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and  gnj  in  colonr  from  the  absence  of  the  white  substance  of 
Schwann,  radiate  in  bundles  from  the  end  of  the  optic  trunk,  and  " 
commanicate  together  to  constmct  a  thin  web  at  the  inner  aspect  u 
of  the  nervous  layer ;  thia  delicat«  network  with  lengthened  moshes  '' 
diminishes  in  strength  as  it  is  followed  forwards. 

Outnde  the  nerve  fibres  is  a  stratum  of  molecular  material  (/),  id 
with  large  pale  piriform  and  roundish  nucleated  nerve  cells  (9)  ,„ 
with  offsets  ;  this  layer  begins  at  the  entrance  of  the  optic  nerve,  " 
and  becomes  thinner  as  it  extends 
forwards.     Around  the  optic  nerve  Pig  232  • 

the  cells  are  arranged  in  a  layer  one 
deep,  but  over  tho  yellow  spot  they  are 
about  mx  or  eight  deep  ;  near  the  ora 
•errata  they  are  scattered  in  cluHters. 
An  oSaet  &om  each  cell  is  supposed 
to  join  internally  the  nerve  fibres ; 
and  other  ofEsets  are  prolonged  ex- 
ternally into  the  molecalar  material 
(/)  and  seem  lost  in  it. 

The  outer  or  columnar  itraium  (^') 
(Jacob's  membrane)  consists  of  two 
different  elements — rods  and  cones, 
which  are  arranged  with  their  ends 
inwards  and  outwards. 

The  rods  (a)  are  elongated  solid 
and  grooved  particles,  which  are 
pointed  at  the  inner  end,  and  are 
more  numerous  than  the  other  ele- 
ments ;  from  their  inner  ends  fine 
threads  (rod-fibres)  are  prolonged 
through  the  outer  set  of  granules  (c), 
and  are  there  connected  with  ellip- 
tical transversely  striated  bodies.  The 
eoMt  (b)  are  shaped  like  a.  flask  with  a  long  neck,  and  have  the  d 
larger  end  turned  inwards  ;  they  do  not  project  so  far  out  as  the  '" 
rode.    When  viewed  on  the  outer  surface,  they  form  large  isolated 

*  Hagnified  vertical  Mction  of  tbe  r«tina  (altered  from  Eiillikra')— 1. 
Coinmnar  lajer  with  rods,  a,  and  cones,  b,  2.  Granalar  lajer  with  outer,  f, 
wid  inner  gianulea,  c,  and  intermcduito  non-granoUr  part,  d.  3.  Nervona 
lajer  wi^  g,  nerve  celli,  and  h,  nene  Rbrta  :  ontaide  the  cells  is  a  finelj 
gnumtar  part,  /,  and  ineidc  the  fibres  a  limiting  lajer,  t,  formed  b;  fibres  A 
Mullet. 

On  the  left  of  the  vertical  section  is  an  ideal  plan  af  the  connection  of  the 
several  parts.  Thus  the  nene  cell,  g,  unites  internally  with  nerve  fibres,  and 
externally  with  the  inner  gisnnlar  lajer ;  and  the  inner  graoalar  lajer  ia 
further  joined  by  a  thread  (fibre  of  MilUer)  to  the  outer  granular  layer. 

k.  Micnecopic  appeannee  of  the  enter  surface  of  the  retina  over  the 
jellov  spot,  where  there  are  onlj  cones.  I.  Appeaiance  of  the  retina  near 
the  yeUow  spot — a  single  circle  of  rode  aiuToanding  each  cone  j  in,  appeaianee 
of  the  middle  of  the  retina,  a  large  Qniaber  of  the  rods  samnnding  each 
eoae.  In  all  three  figares  the  larser  rings  reprewnt  the  conee,  and  the  smaller 
onee  the  rods  seen  endwise. 
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swellings  (m)  amongst  the  ends  of  the  rods,  and  at  a  deeper  level. 
By  their  inner  ends  they  are  united  with  a  pear-shaped  cell 
(fig.  232)  in  the  outer  part  of  the  granular  layer ;  and  fibres  from 
them  are  said  to  reach  as  far  as  the  molecular  material  (d)  between 
the  two  sets  of  granules. 

In  the  fresh  state  both  are  soft,  clear,  and  homogeneous,  with  a 
glistening  appearance,  but  these  characters  are  soon  destroyed  by 
water  and  other  fluids :  their  structure  is  not  ascertained. 

The  granular  layer  (*)  consists  of  innumerable  rounded  and 
ovalish  bodies  with  nuclei,  which  are  collected  into  two  sets  (c  and 
«),  wuth  an  intervening  fine  molecular  material  (d). 

In  the  inner  set  (e)  there  are  several  kinds  of  cells,  whose  nature 
is  unknown.  Two  sets,  which  are  oval  and  nucleated,  are  said  to 
have  tliis  arrangement : — One  is  connected  with  the  fibres  of  Muller ; 
and  the  other  has  a  fibre  at  each  end,  like  a  bipolar  ganglion-cell^ 
which  is  continued  outwards  and  inwards  into  the  molecular  miateiial 
(d  and/). 

In  the  outer  set  (c)  two  kinds  of  nucleated  cells  are  to  be  recog- 
nized, which  are  connected  with  the  fibres  from  the  rods  and  cones 
in  Jacob*s  layer.  The  cells  of  the  rod-fibres,  the  most  numerous, 
are  elliptical,  and  marked  by  cross  striae  (Henle,  fig.  232).  The 
cells  of  the  cone-fibres  are  pyriform  in  shape,  with  the  base  turned 
to  the  cone,  but  are  free  from  cross  stripes. 

The  intervening  molecular  portion  {d)  has  a  striated  appearance, 
from  the  passage  of  the  fibres  of  Miiller  through  it. 

The  fibres  of  Muller  (fig.  232)  are  extremely  fine  threads,  which 
pierce  the  substance  of  the  retina,  supporting  and  uniting  the 
several  layers,  as  with  a  framework  of  areolar  tissue  :  they  reach 
from  Jacob's  layer  to  the  inner  surface.  As  they  pass  through  the 
granular  layer  they  are  connected  with  very  fine  threads  amongst 
both  sets  of  granules  (c  and  e)  ;  and  in  the  inner  set  («)  each 
possesses  an  oval  nucleated  cell.  At  the  inner  surface  of  the 
retina  they  are  dilated  and  joined  to  each  other,  so  as  to  construct 
a  bounding  stratum  (t,  membrana  limttans  interna)  ;  and  at  the 
outer  part  they  are  united  in  another  boundary  line  at  the  bases 
of  the  cones  {membrana  limttans  externa). 

Structure  of  the  yellow  spot.  The  strata  of  the  retina  undergo 
modifications  in  the  yellow  spot,  the  chief  of  wliich  are  the  follow- 
ing : — extei-nally,  the  rods  of  Jacob's  layer  Q)  are  absent,  and  the 
cones  become  less  bulged  and  longer  towards  the  centre.  Inter- 
nally, the  nerve  cells  (g)  of  the  layer  Q)  are  six  to  eight  deep,  but 
the  nerve  fibres  Qi)  gradually  cease  at  the  edge  of  the  central 
fovea.  The  intermediate  strata  thin  gradually  towards  the  fovea 
centralis,  where  they  are  so  blended  as  to  render  difficult  their 
identification. 

The  yellow  colour  is  due  to  pigment  diffused  through  the  sub- 
stance, except  through  Jacob's  membrane  and  the  outer  set  of  cells 
(c)  of  the  granular  layer.    Water  removes  it  easily. 

Capillary  vessels  occupy  the  yellow  spot,  whilst  the  larger 
branches  pass  around  on  each  side. 
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The  pigmentary  layer  (fig.  225)  covers  the  outer  surface  of  the  pigmentary 
retina,  and  is  connected  thereto  by  fine  processes.®    It  consists  of  a  ^ywj 
single  stratum  of  six-sided  nucleated  cells,  with  granular  contents 
(fig.  228,  *)  which  are  applied  to  each  other  by  the  edges.    Each  how  formed; 
possesses  a  nucleus  towards  the  outer  surface,  and  much  pigment 
towards  the  inner.     From  the  inner  surface  of  the  cells  project  characters 
very  fine  threads,  which  penetrate  between  the  rods  and  cones  of  *^  ^    * 
Jacob's  layer,    llie  pigmentary  layer  is  constituted  thus  aa  f ar  as 
the  ora  serrata  of  the  retina  ;  but  in  front  of  that  line,  viz.,  on  the 
ciliary  portion  of  the  rethia,  the  cells  are  rounded  and  full  of  pig- 
ment, and  are  continuous  with  the  pigment  of  the  ciliary  processes  extent, 
and  back  of  the  iris. 

Vessels  of  the  retina.  The  central  artery  of  the  retina,  accom-  ^^^®  ®' 
panied  by  its  vein,  enters  the  eyeball  through  the  optic  nerve 
(p.  46).  Inside  the  retina  the  vessel  divides  into  foiur  or  five 
branches  ;  these  pierce  the  stratum  of  fibres  (fig.  232,  ^),  and  end 
in  a  network  of  capillaries  amongst  the  ganglion  cells  (^r),  and  in 
the  molecular  material  (/)  outside  them.  In  the  yellow  spot  only  J*  y«now 
capillaries  exist. 

In  the  fetus  a  branch  of  the  artery  passes  through  the  centre  of  ^J^^  ^° 
the  vitreous  mass  to  supply  the  lens  capsule. 

Vitreous  Body.  A  transparent  mass  fills  the  greater  part  of  the  yj5*°^ 
space  within  the  coats  of  the  eyeball  (fig.  225,  ^),  which  has  been 
named  vitreous  body  from  its  resemblance  to  glass  ;  it  consists  of 
a  clear  aqueous  fluid,  contained  in  a  translucent  membrane,  and  has 
the  consistence  of  soft  jelly. 

Dissection,  The  vitreous  body  may  be  seen  on  the  eye  on  which  '^  '^^^R  * 
the  retina  was  dissected,  by  taking  away  the  retina,  the  iris,  and 
the  ciliary  muscle  and  processes. 

To  obtain  a  view  of  its  anterior  part,  with  the  lens  in  situation,  }2J*P'**" 
an  eyeball  should  be  fixed  upright ;  the  sclerotic  and  choroid  coats 
are  to  be  cut  through  about  a  quarter  of  an  inch  behind  the  cornea  ; 
and  on  removing  carefully  the  cornea,  ciliary  muscle  and  processes 
with  the  iris,  the  vitreous  body  will  be  apparent. 

The  vitreous  body  (fig.  225,  h)  is  globular  in  form,  and  fills  four-  ^^^^flu*3 
fifths  of  the  ball,  supporting  the  retina.     In  front  it  is  slightly  by  it. 
hollowed,  and  receives  the  lens  with  its  capsule  (^r),  to  which  it  is 
closely  united.    The  fluid  of  the  vitreous  body  has  nearly  the  same  Composl- 
composition  as  the  aqueous  humour  with  some  salts  and  albumen. 
Enveloping  the  whole  is  a  thin  membrane  named  hyaloid. 

The  hyaloid  memhrane  (n)  is  the  fine  transparent  covering  of  the  Hy*l<>id 
vitreous  body.     It  passes  continuously  over  the  surface  ;  and  in  the 
fetus  it  is  connected  with  fibres  which  penetrate  the  mass.    On  the  Connec- 
inner  aspect  are  a  few  delicate  nuclei. 

At  the  fore  part  it  is  joined  by  the  membrane  (t)  supporting  the  "*  '^°*» 
lens ;  and  it  ends  by  uniting  with  the  back  of  the  lens  capsule.  »nd  behind. 

*  In  the  dissection  of  the  retina  this  pigmentary  layer  is  removed  with  the 
choroid  throagh  the  rupture  of  the  uniting  processes ;  and  it  has  therefore 
been  commonly  described  as  a  part  of  the  choroid  coat. 
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At  the  bottom  of  the  ball  the  membrane  is  closely  comiected  with 
the  retina. 

Structure  of  the  vitreous  mass.  From  the  slow  escape  of  the  fluid 
after  puncture  of  the  hyaloid  membrane  it  has  been  supposed  that 
there  are  membranous  partitions,  dividing  the  vitreous  mass  into 
compartments  which  communicate  with  each  other.  In  the  centre 
of  the  vitreous  body  is  a  fibrous  canal,  which  reaches  to  the  back 
of  the  lens,  and  transmits  a  branch  from  the  central  artery  of  the 
retina  to  the  lens  capsule  in  the  fetus. 

The  vitreous  mass  and  the  hyaloid  membrane  are  extra-vascular, 
and  receive  their  nutritive  material  from  the  vessels  of  the  ciliaiy 
processes  and  retina. 

Suspensory  ligament  of  the  lens  (Zonule  of  Zinn).  This  is  a  trans- 
parent membranous  structure  (fig.  233,  t),  placed  around  the  lens 
capsule,  which  joins  externally  the  hyaloid  membrane  opposite  the 

Fig.  233.  • 
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anterior  termination  (ora  serrata)  of  the  retina.  After  the  ciliary 
processes  of  the  choroid  coat  are  detached  from  it,  dark  lines  of 
pigment  cover  the  surface  ;  and  when  these  are  washed  away,  plaits 
{ciliary  processes)  come  into  view,  which  are  less  prominent  and 
longer  than  the  processes  of  the  choroid  coat,  and  do  not  quite 
reach  the  lens  capsule  internally.  The  two  sets  of  prominences  are 
dovetailed  together, — the  projections  of  one  being  received  into 
hollows  between  the  other.  In  this  membrane  are  stiff  longitudinal 
and  elastic  fibres.  The  tenseness  or  laxness  is  influenced  by  the 
state  of  the  ciliary  muscle,  for  during  its  contraction  the  membrane 
is  rendered  lax  by  the  drawing  forwards  of  the  ciliary  processes. 

Canal  of  Petit,  Around  the  margin  of  the  lens  capsule  is  a  small 
canal  (fig.  233,  o)  about  one- tenth  of  an  inch  across,  which  is  situate 
between  the  suspensory  ligament  and  the  front  of  the  hyaloid  mem- 
brane. When  the  canal  has  been  opened,  and  filled  with  air  by 
means  of  a  blowpipe,  it  is  sacculated  at  regular  intervals,  like  the 

*  Enlarged  repreBentation  of  the  parts  of  the  eyeball  on  one  side  opposite 
the  lens :  the  letters  refer  to  the  same  parte  as  in  the  woodcut,  255.  <2. 
Cornea,  e.  Ciliary  muscle.  /.  Iris,  g,  Lena  i.  Posterior  chamber,  j. 
Ciliary  part  of  the  retina,  tn.  Ciliary  ligament,  n.  Hyaloid  membrane. 
0.  Canal  of  Petit,  r.  Sinus  circularis  iridis.  s,  Ciliaiy  process,  t.  Sus- 
pensory ligament  of  the  lens. 
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large  intestine,  by  the  inflation  of  the  plaits  of  the  anterior  boundary.  jf^ 

The  margin  of  the  capsule  of  the  lens  projects  into  the  space. 

Lens  and  its  capsule.  The  lens  is  situate  behind  the  pupil  of  Lensoftho 
the  eye  (fig.  225,  g),  and  brings  to  a  focus  on  the  retina  the  rays  of  ®y*^*^ 
fight  entering  through  that  aperture. 

The  capsule  is  a  firm  and  very  elastic  transparent  case,  which  is  ^pstdo  of 
permeable  to  fluid,  and  closely  surrounds  the  lens  :  it  is  seated  in  a  ^JL^ 
hollow  on  the  front  of  the  vitreous  body.     The  anterior  surface  and  conneo- 
projects  towards  the  pupil ;  whilst  the  posterior  is  received  on  the  *^®°** 
vitreous  mass,  to  which  it  is  inseparably  united.    The  circumference 
of  the  case  corresponds  with  the  canal  of  Petit  (o). 

Its  anterior  surface  (fig.  225)  is  free,  and  touches  the  iris (/),  J**??**'*®' 
but  is  separated  from  it  by  a  slight  space  at  the  outer  edge  (poste-        ' 
nor  chamber,  t) ;  it  gives  attachment  towards  the  circumference  to 
the  suspensory  ligament  (f). 

The  fore  part  of  the  capsule  is  four  or  five  times  thicker  than  the  ^e^y  tWck ; 
posterior,  as  far  outwards  as  the  attachment  of  the  suspensory  liga- 
ment, and  supports  itself  after  the  removal  of  the  lens ;  it  is  firm 
and  quite  transparent,  and  remains  clear  for  some  time  when  im-  is  firm  and 
mersed  in  spirit,  acids,  and  boiling  water,  like  the  elastic  layers  of  *'*''"P*'*"*' 
the  cornea.    The  posterior  part  of  the  capsule  is  thin  and  mem-  ^^f^^'^y 
branous,  and  decreases  in  thickness  towards  the  centre  :  it  is  joined  fibroos. 
by  the  hyaloid  membrane  (n)  of  the  vitreous  body. 

Li  the  adult  human  eye  the  capsule  of  the  lens  is  not  provided  Vessels  to  it 

with  bloodvessels  ;  but  in  the  fetus  a  branch  of  the  central  artery 

of  the  retina  supplies  it  (p.  735). 

Dissection,  The  lens  will  be  obtained  by  cutting  across  the  thin  ^^^  5^P- 
,  1     .,.,.,..,        X  °  sole  of  lens. 

membranous  capsule  m  which  it  is  inclosed. 

The  lens  is  a  solid  and  transparent  doubly  convex  body  ;  but  the  SorfSices  are 

curved  un- 

curves  are  unequal  on  the  two  surfaces  (fig.  225,  g),  the  posterior  equally; 
being  greater  than  the  anterior.     Its  margin  is  somewhat  rounded  ;  dimensions ; 
and  the  measurement  from  side  to  side  is  one  third  of  an  inch,  but 
from  before  back  about  one   fourth   of   an   inch.     The  density  densitj-. 
increases  from  the  circumference  to  the  centre ;  for  whilst  the 
superficial  layers  may  be  rubbed  off  with  the  finger,  the  deeper 
portion  is  firm,  and  is  named  the  nucleus. 

On  each  sur:^e  are  three  lines  or  stellsa  diverging  from  tlie  centre,  lines  on  the 
and  reaching  towards  the  margin ;  they  are  the  edgea  of  planes  or  •°*~- 
septa,  and  are  so  situate  that  those  on  one  side  are  intermediate  in 
position  to  those  on  the  other.     In  the  human  eye  they  are  not 
distinctly  seen,  because  they  bifurcate  repeatedly  as  they  extend 
outwards. 

Covering  the  anterior  surface  of  the  lens,  and  connecting  it  with  ^^^^S^ 
the  capsule,  is  a  layer  of  very  transparent  nucleated  polygonal  cells,  it  to  the 
which  can  be  recognised  only  in  a  fresh  eye :  these  become  elon-  <*P"*^- 
gated  towards  the  circumference  of  the  lens,  and  seem  to  pass  into 
the  superficial  lens-fibres. 

Structure,  After  the  lens  has  been  hardened  by  spirit  or  boiling,  ^J^^jf^ 
it  may  be  demonstrated  to  consist  of  a  series  of  layers  (fig.  234) 
arranged  one  within  anotlier,  like  those  in  an  onion.    Under  the 
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microscope  each  layer  may  be  seen  to  be  constructed  of  minute 
parallel  fibres.  It  conmsts  mostly  of  albumen,  and  no  bloodveesela 
are  found  in  its  texture. 
"  The  lamma  of  each  surface  have  their  apices  in  the  centre,  where 
the  Bepta  meet  ;  they  may  be  detached  from  one  another  at  that 
spot,  and  may  be  turned  outwards  towards  the  equator  of  the  lena. 
The  constituent  ^ ire*  of  the  laminte  are  about  y^^^th  of  an  inch 
in  diameter,  solid,  and  flattened  at  the  margin  of  the  lens  ;  and  the 
deeper  fibres  are  narrowed  a 


less  distinct  In  the  superficial 
softer  fibres  are  contained  gra- 
nular nuclei  (fig.  236,  a). 
'  The  edges  are  slightly  wavy  ; 
and  each  fibre  touches  six  others 
(fig.  235,  6),  viz.  two  on  each 
side,  with  one  above,  and  another 
below  ;    contiguous    fibres    are 

Pig.  23*.* 
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dovetailed  together,  and  this  interlocking  is  best  seen  in  the  lens  of 
the  codfish. 
?J???^i?      The  ends  are  soft  and  not  well  defined,  and  are  connected  with 
by  theli        the  partitione  on  the  oppoBite  surfaces  of  the  lens  m  this  way  : — 
*"^''  those  attached  at  the   union   of  two  septa  on  the  one  aspect,  are 

fixed  to  the  extremity  of  a  septum  on   the  other  aspect :   and  the 
fibres  passing  between  two  septa  are  nearer  to  the  pale  at  one  end, 
and  farther  from  it  at  the  other,  while  the  middle  ones  are  at  the 
same  distance  from  the  ends  of  the  septa  on  both  aspects. 
Chinge  in  Changes  in  the  fen»  vrilk  age.     The  form  of  the  lens  is  neariy 

fonn  spherical   in   the    fetus ;    but   its    convexity   decreases    with    age, 

particularly  on   the   anterior   aspect,  until   it  becomes  flattened  in 
the  adult, 
foloujuid        In  the  fetus  it  is  soft,  is  reddish  in  colour,  and  is  not  quite  trana- 
DMena  wii^  parent ;  in  mature  age  it  is  firm  and  clear ;  and  in  old  age  it  becomes 
*4!°-  flatter  on  both  surfaces,  denser,  and  of  a  yellowish  colour. 

*  i.  repres«DtaUoD  of  the  Uuuiub  in  a  hardeaed  lens.  a.  The  nadena 
b,  SoperGciat  laminn. 

t  Views  of  the  leua  Gbrcs—  after  Henle.  — o.  Snifsce  fibras  with  their  undo, 
in  the  eqnatorial  region  of  the  leni.  b,  TnuisTerse  section  of  the  Gbra  of 
the  surface  of  the  leua,  ahowing  their  nnion  with  otheta. 


CHAPTER   XI. 
DISSECTION  OF  THE  EAR. 


The  organ  of  hearing  is  made  up  of  complex  bodies,  which  are  Oonstita- 
lodged  in,  and  attached  to  the  surface  of  the  temporal  bone.  ^^ 

The  fmidamental  structure,  as  in  the  eyeball,  is  an  expansion  of  OatUno  of 
a  special  nerve  over  a  membrane  containing  fluid.    This  delicate  beuSig. 
apparatus  is  enclosed  in  bone  for  its  protection  ;  and  it  is  surrounded 
by  certain  accessory  structures  which  convey  to  it  the  vibrations 
produced  by  the  sonorous  undulations  of  the  air. 

The  auditory  apparatus  may  be  arranged  into  the  parts  outside,  Airtajje- 
and  those  within  the  substance  of  the  temporal  bone.  two  aete. 

In  the  EXTERNAL  SET  which  may  be  first  examined,  are  included  Outer  set 
the  pinna  or  auricle,  and  the  auditory  canal :  the  former  has  been 
noticed  at  p.  33,  and  the  latter  is  described  below. 

The  AUDITORY  CANAL  (fig.  236)  (meattis  auditorius  extenrns)  is  the  Auditory 
passage  which  leads  from  the  pinna  to  the  cavity  (tympanum)  in  ^*'**^ 
the  temporal  bone,  and  transmits  inwards  sonorous  undulations  of 
the  air. 

DiasecUon.  To  obtain  a  view  of  this  canal,  a  recent  temporal  How  to  ob- 
bone  is  to  be  taken,  to  which  the  cartilaginous  pinna  remains  Jj\^*  ^*^ 
attached.  After  the  removal  of  the  soft  parts,  the  squamous  piece 
of  the  bone  in  front  of  the  Glaserian  fissure  is  to  be  sawn  ofE ;  and 
the  front  of  the  meatus,  except  a  ring  at  the  inner  end  which  gives 
support  to  the  thin  membrana  tympani,  is  to  be  cut  away  with  a 
bone  forceps. 

The  canal  (fig.  236)  is  about  one  inch  and  a  quarter  in  length,  Length, 
and  is  formed  partly  by  bone,  and  partly  by  cartilage.    It  is  directed 
forwards  somewhat  obliquely.    In  shape  it  is  rather  flattened  from  direction, 
before  backwards  ;  and  it  is  narrowest  in  the  osseous  portion.    The  ■'»  "»<! 
outer  extremity  is  continuous  with  a  hollow  (concha)  of  the  external 
ear,  and  the  inner  is  closed  by  the  membrana  tympani. 

The  cartilaginous  part  (a)  is  largest.     It  is  about  half  an  inch  in  Cartibigi- 
length,  and  is  formed  chiefly  by  the  pinna  of  the  outer  ear  which  ^^  ^^ 
is  attached  to  the  margin  of  the  meatus  ;  but  at  the  upper  and 
posterior  aspect  the  cartilage  is  deficient,  and  the  tube  is  closed  to  deficient 
by  fibrous  tissue.    One  or  two  fissures  (fissures  of  Santorini)  cross 
the  cartilage. 

The  osseous  piece  (fi)  is  about  three  quarters  of  an  inch  long  in  Oueous 
the  adult,  and  is  constricted  sometimes  about  the  middle.    Its  outer  ^^^  * 
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antar  end,     extremity  is  dilated,  and  the  pOBterior  edge  projects  farther  than  the 

anterior  ;  the  greater  portion  of  the  margin  is  rough,  and  gives  st- 

iDaermd.     tachment  tfl  the  cartilage  of  the  pinna.     The  inner  end  is  Hmalier, 

and  is  marked  in  the  dry  bone  hy  a  groove  for  the  insertion  of  the 

membrane  of  the  tympanum  ;  it  ie  so  sloped  that  the  anterior  wall 

juts  beyond  the  posterior  by  abont  two  lines. 

Coadltiaii  In      In  the  fetus  the  osseons  part  of  the  meatus  is  absent    After  birth 

thefetUB.      it  grows  out  of  the  osseous  ring  (tympanic  bone)  which  supports 

the  membrana  tympani. 
l^lJW^         Lining  of  the  tneatM.  A  prolongation   of  the  integument  lines 
oftba  ikin.  ^^  auditory  passage,  and  is  united  more  closely  to  the  osseous  than 


Fig.  236.* 


the  cartilaginous  portion  ;  it  is  continued  over  the  membrane  of  the 
tympanum  in  the  form  of  a  thin  pellicle.  At  the  entrance  of  the 
meatus  are  a  few  hairs.  In  the  subcutaneous  tissue  over  the  carti- 
lage of  the  meatus  lie  some  ceruminous  glands  of  a  yellow-brown 
colour,  resembling  in  fonn  and  an'angement  the  sweat  glands  of 
the  skin  ;  these  secrete  tlie  ear  wax,  and  open  on  the  surface  by 
separate  ori&cea  :  they  are  absent  in  the  osseous  part:,  and  are  mort 
abundant  in  that  small  portion  of  the  tube  which  is  formed  by 
fibrous  tissue. 

VeueU  and  ntrvet.  The  meatus  receives  its  arterU»  from  the  pos- 
terior auricular,  the  internal  maxillary,  and  the  temporal  brancji  of 
the  eiteraaJ  carotid  (p.  80).  Its  nervei  are  derived  from  the  auriculo- 
temporal branch  of  the  fifth  nerve,  and  enter  the  auditory  paSBtge 
between  the  bone  and  the  cartilage  (p.  91). 

*  Vertical  BecUoa  of  the  meatos  aDilitoiiai  and  ^mpaniuii  (Searps).  m, 
CartllaginoiiH  part  of  the  nealiu.  h.  Oneoiu  portioa,  e.  Hembiana  tpagna. 
<t  Gari^  of  tiie  (ynpannni.    -   " — '-->--—■->-- 
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Innsb  parts  op  the  ear.  The  internal  constituents  of  the  organ  intenuii  set 
of  hearing  are  enclosed  within  the  temporal  bone,  and  consist  of  J^JJ^**''^ 
two  large  spaces, — ^tjrmpanum  and  lab3rrinth,  with  their  accessory 
bodies. 

The  TYMPANUM,  or  drum  of  the  ear  (fig.  236,  rf),  is  a  hollow  inter-  Tympwium. 
posed  between  the  meatus  auditorius  and  the  labyrinth.  It  commu- 
nicates with  the  pharynx  by  a  tube  (e  Eustachian),  through  which 
the  air  has  access  ;  and  it  is  traversed  by  a  chain  of  small  bones, 
with  which  special  muscles  and  ligaments  are  connected.  Minute 
▼essels  and  nerves  are  contained  in  the  space. 

Dissection,  The  tympanic  cavity  should  be  examined  in  both  a 
dried  and  a  recent  bone. 

On  the  dry  temporal  bone,  after  removing  most  of  the  squamous  Open  it  in 
portion  by  means  of  a  vertical  cut  of  the  saw  through  the  root  of  bon^ 
the  zygoma  and  the  Glaserian  fissure,  the  tympanum  will  be  brought 
into  view  by  cutting  away  with  the  bone  forceps  some  of  the  upper 
surface  of  the  petrous  portion,  and  the  anterior  part  of  the  meatus 
auditorius. 

In  the  recent  bone  prepare  the  dissection  as  above,  but  without  »^d  *^  ^ 
doing  injury  to  the  membrana  tyropani,  the  chorda  tympani  nerve, 
and  the  chain  of  bones  with  its  muscles. 

Form,  The  cavity  of  the  tympanum  has  the  form  of  a  slice  of  a  Ponn.and 
small  cork,  about  a  quarter  of  an  inch  thick,  the  outer  and  inner 
boundaries  being  flattened  and  the  circumference  circular.    Its  size 
is  greater  across  the  space,  than  from  without  inwards ;  in  the  former  dimen8ion:». 
direction  it  measures  about  half  an  inch,  but  in  the  latter  not  more 
than  a  quarter  of  an  inch. 

The  inner  boundary  (fig.  237)  is  of  greater  extent  than  the  outer,  inner  j^l 
and  on  it  the  following  objects  are  to  be  noticed.    Occupying  nearly  by  promon- 
the  whole  surface  is  the  large  projection  of  the  promontory  (a)  ;  Jj^  "*l  **** 
this  is  pointed  posteriorly,  and  is  marked  by  two  or  three  minute 
grooves  (d)  which  lodge  the  nerves  in  the  anastomosis  of  Jacobson. 
Above  and  below  the  narrowed  end  of  the  promontory  is  a  large 
aperture ;  both  lead  into  the  labyrinth. 

The  upper  opening  (6)  semicircular  in  shape,  with  the  convexity  J^jjJ™ 
placed  upwards,  is  named  fenestra  ovalis :  into  it  the  inner  bone 
(stapes)  of  the  osseous  chain  is  fixed.    The  lower  aperture  (c), — 
fenestra  rotunda^  is  rather  triangular  in  shape,  and  leads  into  the  and  fenestra 
cochlea  ;  it  is  situate  within  a  hollow,  which  is  somewhat  semi-ellip-  rotunda, 
tical  in  form.    In  the  recent  state  it  is  closed  by  a  thin  membrane, 
the  secondary  membrane  of  the  tympanum. 

The  outer  boundary  of  the  cavity  is  formed  by  the  membrana  On  outer 

tympani  (fig.  236,  c),  and  the  surrounding  bone.     Above  and  in  ^^^iSa 

front  of  the  membrane,  is  the  Glaserian  or  glenoid  fissure,  which  is  tympani 

occupied  in  the  fresh  condition  by  the  long  process  of  one  of  the  ^an  flaaure. 

small  bones  (malleus)  ;  by  a  small  muscle,  the  laxator  tjrmpani  ; 

and  by  tjrmpanic  vessels.    Crossing  the  membrane  towards  the  upper 

part  is  the  chorda  tympani  nerve,  which  issues  also  through  the 

Glaserian  fissure. 

The  circumference  of  the  tympanum  is  circular,  and  is  rough  and  cinnun- 

fbrenoe; 
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uneven  on  the  aorface  here  and  there  ;  araimd  it  the  student  may 

observe  the  foUowing  thingH. 
UK  rooC;  The  roof  is  flattened,  and  consiets  of  tlie  thin  osseous  plate  sepa- 

tbc  door.       rating  the  tympanic  cavity  from  the  cranium.    The  floor  is  narrower 

than  the  roof,  and  is  curved  over  the  subjacent  jugular  fossa  ;  it 

has  more  or  less  of  an  areolar  c«ndition,  and  some  small  apertnrts 

communicate  with  the  fossa  beneath. 
Attack,  At  the  posterior  part  of  the  circumference,  towards   the  roof,  ■■ 

one  large,  with  other  small  apertures,  leading  into  the  mastoid  celli 
opening  of  (tig.  237).  Below  these  apertures,  but  near  the  imier  wall,  and  on 
^^•^^  B  level  with  the  narrowed  part  of  the  promontory,  ia  the  Bmall 
pynmid '      conical  hollow  projection  (e)  of  iJie  pyTomwl ;  this  is  perforated  by 


an  aperture,  and  lodges  the  stapedius  muBclc.     A  minute  canal  con- 

Mor  nccts  its  cavity  with  the  aqueduct  of  FallopiuB  ;  and  sometimes  a 

small  round  spiculum  of  bone  attaches  the  pyramid  to  the  promontory. 

In  a  line  with  the  pyramid,  and  arching  upwards  above  the  fenestra 

ovalia,  is   a  bony  ridge  (/)  marking  the  situation  of  the  aqueduct 

of  Fallopius. 

t  The  front  of  the  tympanic  cavity  corresponds  with  the  carotid 

'"      artery,  only  a  thin  piece  of  bone  intervening.     In  it  are  the  aper- 

3       tures  of  two  canals  which  lie  on  the  outer  side  of  the  paasage  for 

"    the  vessel :  the  upper  (A)  contains  the  tensor  tympani  muscle  ;  and 

the  lower  (i)  is  the  Eustachian  tube.    Between  the  two  canals  is  a 

thin  osseous  lamina,  which  is  hollowed  above  end  dilated  at  the 

inner  end,  and  is  named  proctitvt  eockleari/ormit. 

Some  objects  that  have  been  referred  to  above,  viz.  the  membrana 
tjmpani,  the  Eustachian  tube,  and  the  secondaiy  tympanic  mem- 
brane, require  separate  notice. 
iw        The  membrana  tytitpani  (tig.  238,  a)  is  a  thin  translucent  stratum 

*  Visv  of  ths  inner  mil  oF  the  ^mpooam  enlarged  (Bownuu).  a.  FraneB- 
tory.  b.  Fenestra  ovalit.  c.  Penastra  rataoda.  d.  Nerve  groDTes  on  the 
promontarf.  e.  Pjramid.  /.  Pramiaeau  of  oqaednct  of  Pallopini.  f.  Opan- 
: 1 ._:.!  _ii.       1    n — 1  _r  > „  tjmpini.     i.  Oneona  put  ol  Entta- 
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D  the  meatnB  auditorine  and  the  cavity  of  the  tympanom.  trmiiuii: 
MOTta  one  third  of  on  inch   acrosa,  ia  oval  in  form,  and   is  ^^^ '°  *^ 
attached  by  ila  circnmf  erence  to  a  groove  at  the  inner  end  of  the 
ftnditor;  passage.     In  the  fetus  it  is  fitted  into  a  separate  osseous  uidtiw 
ring,  the  tympanic  bone.    Tlie  membrane  is  placed  very  obliquely  J^    y^, 
80  that  it  forms  with  the  floor  of  the  meatus  an  angle  of  45  degrees,  ' 

and  the  outer  aitrface  is  directed  downwards.     Towards  the  auditory  saiftcaa. 
canal  the  surface  is  concave  ;  but  in   the  tympanum  it  is  convex, 
and  attached  to  its  upper  half  is  the  handle  of  the  malleus  (6), — 
one  of  the  osdcles. 

Stneture.  The  membrane  is  formed  of  three  strata, — external,  ^i"'™"! 
internal,  and  middle.  The  outer  one  is  continuous  witli  the  integu-  ur.  epitiia- 
mentfl  of  the  meatus   auditorius;  and  the  Ui1,uh1 

inner  is  derived  from  the  mucous  membrane  Kg-  238." 

of  the  tympanum.  Ttie  middle  layer  is  formed 
of  white  and  yellow  fibrous  tissues,  and  is 
fixed  to  the  groove  in  the  bone.  From 
ita  centre,  whare  it  is  connected  with  the 
handle  of  the  laslleus,  fibres  radiate  towards 
the  circumference  ;  and  near  the  margin,  at 
the  inner  surface,  lies  a  band  of  stronger 
circular  fibres  (fig.  238,  e),  which  bridges 
across  the  notch  at  the  upper  part  of  the 
tympanic  bone. 

The  Eustachian  tube  (fig.  236,  e)  is  the  channel  through  which  Eiiitachiu 
the  tympanic  cavity  communicates  witli  the  fances.     It  is  about  an  '""'*■ 
inch  and  a  half  in  length,  and  ia  diracted  downwards  and  inwards 
to  the  pharynx.    Like  the  meatw  anditorins,  it  ia  partly  osseous 
and  partly  cartilaginous  in  texture. 

The  oittout  part  is  rather  more  than  half  an  inch  in  lengtli,  and  uiouwiu 
ia  narrowed  at  the  middle.     Its  course  in  the  temporal  bone  is  along  ^*'^' 
the  angle  of  nnion  of  the  squamous  and  petrous   portions,  outside  ™ 

the  passage  for  the  carotid  artery.     Externally  it  ends  in  a  dilated  «nd  t*rroi- 
and  somewhat  oval  opening,  with  an  irregular  margin,  which  gives  "  """ 
attachment  to  the  cartilage. 

The  cartilaginous  piece  of  tlie  tube  is  nearly  an  inch  in  length,  cutUitf- 
and  extends  from  the  temporal  bone  to  the  interior  of  the  pharynx  ^^ 
(p.  126). 

Through  tliis  tube  the  mucous  membrane  of  tJie  drum  of  the  ear  uh  ottiu 
ia  continuous  with  tliat  of  the  pharynx  ;  and  through  it  the  mucus  *"'"' 
escapes. 

The  tecondary  TMmbratie  of  the  tymparmm  is  placed  within  the  iiambnuM 
fenestra  rotunda,  and  is  rather  concave  towards  the  tympanum,  ^JJSJJ'f* 
bat  convex  towards  the  cochlear  passage  which  it  closes. 

It  ia  formed  of  three  strata,  like  the  membrane  on  the  cppodte  coutnic- 
aide  of  the  cavity,  viz.   an   external  or  mucous,  derived  from   the  *'"'' 

*  Inaer  view  of  the  membrana  tirmpani  in  tLe  fetus  vith  the  malleni 
aUaclied.  a.  Hembiana  or  drnm  of  the  (jmpaDum.  b.  Halleoa.  e.  Baad 
of  drcolar  Sbna  at  tha  cinoaiference.  d.  laferior,  and  c,  laperior  ^mpanic 
aitoTj.    /.  Tympanic  bone. 
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of  three 
Uyera. 

Oflsiolee  of 
the  tympa- 
num are 
three. 


Ifalleas  hM 

head, 
neck, 

handle: 


short 

and  long 
process. 


Incus, 
its  body; 


liniDg  of  the  tyni|jttQum  ;  an  internal,  continuous  with  that  clothing 
the  cochlea  ;  and^m  Central  layer  of  fibrous  tissue. 

Ossicles  of  the  Tympanum  (fig.  240).  Three  in  number,  they  are 
placed  in  a  line  across  thetjrmpanic  cavity.  The  outer  one  is  named 
malleus  from  its  resemblance  to  a  mallet ;  the  next,  incus,  from  its 
similitude  to  an  anvil ;  and  the  last,  stapes,  from  its  likeness  to  a 
stirrup.  For  their  examination  the  student  should  be  provided  with 
some  separate  ossicles. 

The  malleus  (fig.  239)  is  the  longest  bone,  and  is  twisted  and 
bent  It  is  large  at  one  end  (a  head)  and  small  and  pointed  at 
the  other  (c  handle)  ;  and  it  has  two  processes,  with  a  narrowed 
part  or  neck.  The  head  or  capitulum  (a)  is  free  in  the  cavity,  is 
oval  in  shape,  and  is  smooth  except  at  the  back,  where  there  is  a 
depression  for  articulation  with  the  next  bone.  The  neck  (b)  is  the 
slightly  twisted  part  between  the  head  and  the  processes.  The 
handle  or  manubrimn  (c)  decreases  in  size  towards  the  tip,  and  is 
flattened  from  before  backwards  ;  but  at  the  extremity  it  is  com- 
pressed from  within  outwards :  to  its  outer  margin  the  special 
fibrous  stratum  of  the  membrana  tympani  is  connected. 

The  processes  of  the  bone  are  two  in  number,  long  and  short  The 
short  one  (e)  springs  from  the  root  of  the  handle  on  the  outer  side, 
and  touches  the  membrane  of  the  tympanum.  The  long  process — 
processus  gracilis  (</),  is  a  flattened  slender  piece  of  bone,  which 
projects  from  the  neck  of  the  malleus  at  the  anterior  aspect,  and 
extends  into  the  Glaserian  fissure  :  in  the  adult  this  process  is 
joined  with  the  surrounding  bone,  and  cannot  be  separated  from  it. 

The  incus  is  a  flattened  bone  (fig.  239),  and  possesses  a  body  and 
two  processes.    The  body  (b)  is  hollowed  at  the  upper  and  anterior 

'  l!ig.  239.* 


processes; 
short  and 
long. 


part  to  articulate  with  the  malleus.  The  two  processes  (short  and 
long)  extend  from  the  side  opposite  to  the  articulation  : — The  shorter 
process  (c)  is  somewhat  conical,  and  is  received  into  the  large  aper- 
ture of  the  mastoid. cells  :  the  long  process  (d)  decreases  towards  the 
extremity,  where  it  curves,  and  ends  in  a  rounded  part  (e),  the  or- 
bicular process. 

*  The  three  ossicles  of  the  tympannm  :  the  central  bone  is  the  malleoa,  the 
left-hand  bone^  incus,  and  the  right-hand  one  stapes.  Malleus  :  a,  head ; 
b,  neck  ;  c,  long  handle  :  d,  long,  and  e,  diort  process.  Incus  :  a.  Head,  bl 
body,  e,  short  process,  d,  long  process,  e,  orbicular  process.  Stapes  :  a,  head, 
b,  neok,  c,  cms,  d,  base. 
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The  stapes  (fig.  239)  has  a  base  or  wider  portUm,  and  a  head,  with  stapos : 
two  sides  or  crura,  like  a  stirrup.    The  bass-(ji)  k  formed  by  a  base ; 
thin  osseous  plate,  which  is  convex  at  one  margin  and  almost 
straight  at  the  other,  corresponding  with  the  shape  of  the  fenestra 
ovalis :  the  surface  turned  to  the  vestibule  is  convex,  while  the 
opposite  is  excavated.    The  head  (a)  is  marked  by  a  superficial  i^ead ; 
depression  which  receives  the  orbicular  process  of  the  incus ;  and 
below  it  is  a  constricted  part  (6),  the  nech  of  the  bone.    The  crura  crara. 
(c)  extend  from  the  neck  to  the  base,  and  are  grooved  on  the 
inner  surface :    the  anterior  cms  is  shorter  and  straighter  than 
the  other. 

Position  of  the  ossicles  (fig.  240).  The  malleus  (d)  is  placed  verti-  Position  of 
cally  in  the  tympanum,  with  the  head  upwards,  and  the  joint  sur-     *       *^ 
face  turned  backwards  to  articulate  with  the  incus.     Its  handle  is 
inserted  externally  into  the  membrana  tympani  between  the  mucous 
and  fibrous  layers  ;  and  its  long  process  is  directed  forwards  into  the 
Glaserian  fissure. 

The  incus  (e)  is  also  upright,  so  that  the  long  process  is  vertical,  of  th©  incus, 
and  the  short  one  horizontal.    Externally  it  is  united  with  the  mal- 
leus ;  the  short  process  is  received  into  the  large  aperture  of  the 
mastoid  cells  ;  and  the  long  one  descends,  hke  the  handle  of  the 
malleus,  but  rather  posterior  to  it  and  nearer  the  inner  wall  of  the  and  of  the 
cavity,  to  join  inferiorly  with  the  stapes.  *  ^^^^ 

The  stirrup  bone  (/)  has  a  horizontal  position,  with  the  cnira 
directed  forwards  and  backwards  :  its  base  is  fixed  over  the  fe- 
nestra ovalis,  and  its  head  is  united  with  the  long  process  of  the 
incus. 

Ligaments  of  the  ossicles.  The  small  bones  of  the  tympanic  cavity  The  bones 
are  united  into  one  chain  by  joints,  and  are  further  kept  in  position  JjJJJ^oVitea- 
by  ligaments  fixing  them  to  the  smrbmiding  wall.  menu ; 

Joints  of  the  bones.  Where  the  ossicles  touch  they  are  connected  cither  to 
together  by  articulations  corresponding  with  the  joints  of  larger  another 
bones  ;  for  the  osseous  surfaces  are  covered  with  cartilage^  are  sur- 
rounded by  a  thin  capsular  ligament  of  fibrous  tissue,  and  lubricated 
by  a  synovial  sac.    One  articulation  of  the  nature  above  described 
exists  between  the  heads  of  the  malleus  and  incus,  and  a  second  be-  i>y  Joints, 
tween  the  extremity  of  the  long  process  of  the  incus  and  the  head 
of  the  stapes. 

Union  of  the  bones  to  the  wall.  The  bones  are  kept  in  place  by  the  or  to  fix 
reflection  of  the  mucous  membrane  over  them,  and  by  special  liga-  tyfilj^c 
ments.    From  the  head  of  the  malleus  a  short  suspensory  band  of  ^aU. 
fibres  is  directed  upwards  to  the  roof  of  the  tympanum.     Another 
ligamentous  band  (  posterior)  passes  backwards  from  the  incus,  near 
the  end  of  its  short  process,  to  the  bone  supporting  it.  And  the  base 
of  the  stapes  is  connected  to  the  margin  of  the  fenestra  ovalis  by 
fibres  constituting  an  orbicular  ligament. 

In  the  recent  bone  the  thin  mucous  membrane  closes  the  interval  Membrane 
between  the  crura  of  the  stapes,  and  is  attached  to  the  groove  on  °' ***?**• 
the  inner  aspect. 

Muscles  of  the  ossicles  (fig.  240).    Three  muscles  which  possess  Three 


DISSECTION   OF  THE   EAK. 


fltapee. 

,.       The  temor  tympani  (fig.  240,  h,  inteniBl  mnacle  of  the  malleoB) 

is  the  largest  and  most  distinct  of  the  muscles  of  the  tympanum, 

and  takea  the  ehape  of  its  containing  tube,  which  mast  be  laid  open 

to  see  it  completely.     The  muscle   ariia   from  the  anrface  of  its 

bony  canal,  bIbo  slightly  in  front  from  the  cartilBge  of  the  EustachisD 

tube.     Posteriorly  it  ends  in  a  tendon  which  is  reflected  otot  the 

end  of  the  cochlearifoim  proceee, 

Fig.  240.*  and   is   interUd  into    the    inner 

border  of  the  handle  of  the  maJ- 

lena  near  its  base. 

Actum.  The  maacle  draws  in. 
words  the  handle  of  the  malleus 
towards  the  inner  wall  of  the 
tympanic  cavity,  and  tightens 
the  membrane  of  the  tympanum; 
and  as  the  long  process  of  the 
incus  is  moved  inwards  with  the 
raalleuB  the  base  of  the  stapes 
will  be  pressed  into  the  feDeetri 

Laxalor  tt/mpat>i  (fig.  240,  g, 
external  muscle  of  the  malleus). 
It  ia  connected  externally  with 
the  spinous  process  of  the  apbe- 
noid  bone  ;  and  passing  throog^ 
the  Glascrian  fiasure,  it  is  at- 
tached to  the  neck  of  the  malleus 
aboTe  the  processus  gnualis. 
wards  and  forwards  the  upper  end 
of  the  malleus,  and  tilts  outwards  the  handle,  so  as  to  relax  the 
merobrsna  tympani  ;  and  on  the  ceasation  of  the  contraction  of  the 
tensor,  it  can  move  out  the  bony  chain. 

The  stapedius  (fig.  240,  i)  ia  lodged  in  the  canal  hollowed  in  the 
interior  of  the  pyramid.     Arising  inside  the  tube,  the  muscle  ends 
g   in  a  small  tendon,  which  issuee  from  the  pyramid,  and  is  iiuerltd 
into  the  back  of  the  neck  of  the  stapes. 

Action.  By  directing  the  neck  of  the  stapes  backwards  the  mnscle 
raises  the  fore  part  of  the  base  out  of  the  fenestra  ovalis,  diminish- 
ing the  pressure  on  tlie  fluid  in  the  vestibule ;  and  supposing  it  to 
contract  simuttoneously  with  the  tensor,  it  would  prevent  the  sudden 
jar  of  the  atapes  on  that  fluid. 
JUucout  membraiit  of  the  tympanum.  The  mncons  lining  of  the 
■    tympanic  cavity  adheres  closely  to  the  wall  ;       ' 

*  Plan  of  the  oaides  in  poaitioi 
a.  Cavit;  of  the  tfmpanum.  b.  i 
d.  Halleiu.      t.   lacnB.     /.  i^Upes. 


Action.  The  muscle  draws  ii 


n  the  tjDi[iuani  with  tlieir  miuelca. 


g.  lAiatoT  tjvpau  mmde.  A.  Tomv 
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that  of  the  pharynx  through  the  Eustachian  tube,  and  is  prolonged 
into  the  mastoid  cells  through  the  apertures  leading  into  them. 

It  assists  to  form  part  of  the  membrana  tympani,  and  of  the  Amngc- 
secondary  membrane  in  the  fenestra  rotunda  ;  it  is  reflected  also  cavity. 
over  the   chain   of  bones,   the   muscles,   ligaments,   and  chorda 
tympani  nerve.    In  the  tympanum  the  membrane  is  thin,  not  veiy  in  EobU- 
vascular,  and  secretes  a  watery  fluid  ;  but  in  the  lower  end  of  the  *^*^**°  *"^' 
Eustachian  tube  it  is  thick  and  more  vascular,  is  provided  with 
numerous  glands,  and  its  epithelium  is  laminated. 

Its  surface  is  covered  with  a  columnar  ciliated  epithelium^  but  on  Epithelium. 
the  membrana  tympani  and  the  ossicula  it  is  laminar  and  unciliated. 

Bloodvessels.  The  arteries  of  the  tympanum  are  furnished  from  Arteries  aro 
the  following  branches  of  the  external  carotid,  viz.,  internal  maxil-  carotidH. 
lary,  posterior  auricular,  ascending  pharyngeal ;  and  some  offsets 
come  from  the  internal  carotid  in  tlie  temporal  bone.   The  veitis  join  Veins. 
the  large  meningeal  and  pharyngeal  branches. 

The  internal  maxillary  artery  supplies  an  inferior  tympanic  branch  From  inter- 
(fig.  238,  rf,  p.  88),  which  enters  the  cavity  through  the  (xlase-  lary, 
rian  fissure,  and  distributes  a  branch  to  the  membrane   of   the 
tympaniun. 

lie  stylo-mastoid  branch  of  the  posterior  auricular  artery  (p.  80),  posterior 
entering  tlie  lower  end  of  the  aqueduct  of  Fallopius,  gives  twigs  to  **"^<'^*^'' 
the  back  of  the  cavity,  and  the  mastoid  cells.  One  of  this  set,  superior 
tympanic  (fig.  238,  e),  anastomoses  with  the  tympanic  branch  of  the 
internal  maxillary  artery,  and  forms  a  circle  around  the  membrana 
tympani,  from  which  offsets  are  directed  inwards. 

Other  branches  from  the  ascending  pharyngeal,  or  from  the  in-  inferior; 
ferior  palatine  artery,  enter  the  fore  part  of  the  space  by  the  P*^^*- 
Eustachian  tube. 

Nerves.  The  lining  membrane  of  the  tympanum  is  supplied  from  xervea  from 
the  plexus  (tympanic)   between  Jacobson's  and  the  sympathetic  J^^ci. 
nerve  :  but  tlie  muscles  derive  their  nerves  from  otlier  sources. 
Crossing  the  cavity  is  the  chorda  tympani  branch  of  the  facial 
nerve. 

Dissection  (fig.  241).  The  preparation  of  the  tympanic  plexus  will  oiiwcction 
require  a  separate  fresh  temporal  bone,  which  has  been  softened  in  tilJ^uer^ ; 
diluted  hydrochloric  acid,  and  in  which  the  nerves  have  been  hardened 
afterwards  in  spirit 

The  origin  of  Jacobson^s  nerve  from  the  glosso-pharyngeal  is 
first  to  be  sought  close  to  the  skull  ;  and  the  fine  auricular  branch 
of  the  pneumo-gastric  may  be  looked  for  at  the  same  time  (p.  111).  J"**l|^ 
Supposing  the  nerve  to  be  found,  the  student  should  place  the  cavity, 
scalpel  on  the  outer  side  of  the  Eustachian  tube,  and  carry  it  back- 
wards tlu-ough  tlie  vaginal  and  styloid  processes  of  the  temporal 
bone,  so  as  to  take  away  the  outer  part  of  the  tympanum,  but 
without  opening  the  lower  end  of  the  aqueduct  of  Fallopius. 

After  the  tympanum  has  been  laid  open,  Jacobson^s  nerve  is  to  and  inside 
be  followed  in  its  canal ;  and  the  branches  in  the  grooves  on  the  **^*y- 
surface  of  the  promontory  are  to  be  pursued  : — one  of  these  arch- 
ing forwards  joins  in  the  carotid  plexus  ;  and  two  others  directed 
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upwards,  unite  with  the  large  superficial  petrosal,  and  the  fadal 

The  connections  of  the  chorda  tympani  nerve  can  be  seen  on  the 
preparation  need  for  the  muscles. 

The  tympanic  branch  of  the  glosso-pharyngeal  nerre  (fig.  241,  ) 
nerve  of  Jacobson  (p.  109)  entera  a  special  aperture  in  the  temporal 
bone,  to  reach  the  inner  wall  of  the  tympanum.  In  this  cavitjrtbe 
nerve  supplies  tilamentB  to  the  lining  membrane  and  the  fenestra 


Pig.  241.- 


rotunda ;  and  it  terminates  in  the  tliree  midenuentioned  branches, 

which  are  contained  in  grooves  on   the  promontory,  and  connect 

this  nerve  with  othere.-|- 
^to tha         Bnaiches.  One  branch  ia  arched  forwards  and  downwards,  and 
tteUc.         enters  the  carotid  canal  to  communicate  with  the  sympathetic^) 

on  the  artery  (p.  116). 
^^ijjjl"'*"       A  second  (')  is  directed  upwards  to  join  the  large  suporficisl 
nenrs.  petrosal  nerve  in  the  hiatus  Fallopii  (p.  143). 

And  *  Ui<[d       And  the  third  (*)  has  the  following  course  : — It  ascends  in  front 
gi^tlon :      of  'lie  fenestra  ovalis,  and  near  the  gangliform  enlargement  on  the 

*  Jacobaan's  Derre  in  the  tTmpumm  (Brescbet). — a.  Carotid  iziaj.  i. 
Tenwr  tTUtpani  miucls.  e.  laferior  maiillarj  trunk  of  the  fiflJi  Dent 
d.  Otic  gan$;lion.  Nerves  :  1.  Petrous  ganglion  of  tbs  glcaao-pharrngtaL 
2.  Nerre  of  JikcobBon.  3.  Sympathetic  on  the  carotid.  4.  Bmall  ED|ierfieiil 
petTDul  nerve.  6.  Offset  to  joia  lar^B  petiasal  nerro.  8.  Bnaeb  to 
Eustachian  tabe.  7.  Facial  nerre  ;  8.  chanla  tjmpuii  branch.  9.  Nerre  of 
the  etic  ganglion  to  tbe  t«naor  tjmpani  muscle. 

f  Imtead  of  Tiewing  theee  Glamenle  as  offaeU  of  tbe  DCrre  of  Jaeob»ii, 
they  may  bo  sappoaed  to  come  from  the  other  nerree  :  according  to  this  view 
the  Ij/mpcmic  pUxitt  woold  be  deriTsd  from  aeveial  wnrcea. 
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facial  nerve,  to  which  it  is  connected  by  filaments  (fig.  35).    Be-  this  called 
yond  the  union  with  the  facial,  the  nerve  is  named  small  superficial  ^j^^  petro- 
petrosal,  and  is  continued  forwards  through  the  substance  of  the 
temporal  bone,  to  end  in  the  otic  ganglion  (p.  146). 

Nerves  to  muscles.  The  tensor  tympani  muscle  is  supplied  by  a  Nerves  for 
branch  from  the  otic  ganglion  (fig.  241,  ')  :  the  stapedius  receives  **»«  "^^^^c^"- 
an  offset  from  the  facial  trunk  ;  and  the  loxator  tympani  from  the 
chorda  tympani  nerve  (?). 

The  chorda  tympani  (fig.  241,  ^  is  a  branch  of  the  facial  nerve  Chorda 
(p.   146).    Entering  the  cavity  behind,  it  crosses  the  membrana  Somm 
tympani,  and  issues  from  the  space  by  an  aperture  in,  or  internal  cavity. 
to  the  Glaserian   fissure  ;    it  joins  the  gustatory  nerve,  and  its 
farther  course  to  the  tongue  is  described  at  page  92. 

The  auricular  branch  of  the  vagus  nerve,  though  not  a  nerve  of  Branch  of 
the  tympanum,  is  an  offset  to  the  outer  ear,  and  may  be  now  traced  oSSr  wu-,*^* 
in  the  softened  bone.     Arising  in  the  jugular  fossa  (p.  Ill),  the 
nerve  enters  a  special  canal,  and  crosses  through  the  substance  of 
the  temporal  bone  to  the  back  of  the  ear. 

The  labyrinth.  The  inner  portion  of  the  organ  of  hearing  is  so  Labyrinth 
named  from  its  complexness.      It  consists    of   three  spaces  sur-  SwSms  wid 
rounded  by  dense  bone ;    and    of   sacs  containing   fluid  for  the  membra- 
expansion  of  the  auditory  nerve,  which  are  included  within  the  °      V'^- 
former. 

The  OSSEOUS  LAnvRiNTH  comprises  the  vestibule,  the  semicircular  Ckmstitu- 
canals,  and  the  cocldea :  these  communicate  externally  with  the  ^^^*^* 
tympanum,  and  internally,  through  the  meatus  auditorius  intemus,  Put 
with  the  cranial  cavity. 

The  VESTIBULE  (fig.  242),  or  the  central  cavity  of  the  osseous  Vestibule, 
labyrinth,  is  placed  behind  the  cochlea,  but  in  front  of  the  semi- 
circular canals. 

Dissection,  This  space  may  be  seen  on  the  dry  bone  which  has  Dissection 
been  used  for  the  preparation  of  the  tympanum.  The  bone  is  to  *®  ■**  **• 
be  sawn  through  vertically  close  to  the  inner  wall  of  the  tjrmpanum, 
80  as  to  lay  bare  the  fenestra  ovalis  leading  into  the  vestibule. 
By  enlarging  the  fenestra  ovalis  a  very  little  in  a  direction  upwards 
and  forwards,  the  vestibular  space  will  appear ;  and  the  end  of  the 
superior  semicircular  canal  will  be  opened. 

Other  views  of  the  cavity  may  be  obtained  by  sections  of  the 
temporal  bone  in  different  directions,  according  to  the  knowledge 
and  skill  of  the  dissector. 

The  vestibular  epace  (fig.  242)  is  ovoidal  in  form,  and  the  ex-  Form  and 
tremities  are  directed  forwards  and  backwards.    The  larger  end  is 
turned  back,  and  the  imder  part  or  floor  is  more  narrowed  than  the 
upper  part  or  roof.    It  measures  about  -Jth  of  an  inch  in  length,  dimenalons. 
but  it  is  narrower  from  without  inwards.    The  following  objects 
are  to  be  noted  on  the  boundaries  of  the  space. 

In  front,  close  to  the  outer  wall,  is  a  large  aperture  (g)  leading  Apeitores 
into  the  cochlea ;  and  behind  are  five  round  openings  of  the  three  Xi^hSl. 
semi-circular  canals  (^,  e,f). 

The  outer  wall  corresponds  with  the  tympanum,  and  in  it  is  the  in  onter 

walL 
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aperture  of  the  feneetra  ovalis.    On  the  inner  wall,  nearer  the  front 

■  than  the  back  of  the  cavity,  U  %  vertical  ridge  or  erUta  (6).     lu 

front  of  the  ridge   is  situate  a  circular  depreMion,  fovea  htmi- 

^herica  (a),  which  is  pierced  hy  minute  apertoreB  for  nerves  and 

Pi«.  nz' 
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vessels,  and  corresponds  with  the  bottom  of  the  meatus  auditorius 

intemUB.    Behind  tlie  crest  of  hone,  near  the  common  opening  of 
'  two  of  the  Hemicircular  canals,  is  the  small  aperture  of  the  aqueduct 

of  the  vestibule  (c),  which  ends   on  the   posterior  surface  of  the 

petrous  portion  of  the  temporal  bone. 

The  roof  is  occnpied  by  a  slight  transversely  oval  depreasiun, 
fovea  umi-elliptica  ;  Uiis  is  separated  from  the  fovea  hemispherica 

by  a  prolongation  of  the  crista  (b)  on  the  inner  wall  before  men- 

i.  Tlie  SEMicincuLAR  CANALS  (fig,  243)  are  three  osseous  tubes,  which 
are  situate  behind  the  vestibule,  and  are  named  from  their  form. 

^  Disaection.  These  small  canals  will  be  easily  brought  into  niew 
by  the  removal  of  the  surrounding  hone  by  means  of  a  file  or  bone 
forceps.  Two  may  be  seen  opening  near  the  aperture  made  in  the 
vestibule,  and  may  be  followed  thence  ;  but  the  third  is  altogether 
towards  the  posterior  aspect  of  the  petrous  portion  of  the  temporal 

The  canaU  ore  unequal  in  leng^,  and  each  forms  more  than  half 

•n  an  elhpse.    They  communicate  at  each  end  with  the  vestibule,  but 

'  the  contiguous  ends  of  two  are  blended  together  so  as  to  give  only 

five  openings  into    that  cavity.     Each  is   marked  by  one  dilated 

*  View  of  the  veBtibule  obl^n«d  bj  cutling  awBj  the  outer  booDdai^  in  a 
fetus,  enlarged  three  times,  a.  Fdt»  hemispherica.  b.  Crista  TeEtibuli. 
c  Aperture  of  aqueduct  of  the  Tutibole.  d.  CommoD  opeoing  of  two  nmi- 
tircolar  canais.  t.  Upper  tertjcal  MmieircDlai  canal  parti;  Uid  open.  /. 
HdriioDtat  Mmicircular  cuuJ,   p^rtl;   oiieneil.     g.    Opeoilig  of   ihe   acftla 
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extremity  which  in  called  the  ampulla.  When  a.  tube  is  cut  across  pc 
it  is  not  circalar,  bnt  is  compressed  laterally,  and  measures  about ''' 
-j^th  o£  an  inch,  though  in  the  ampulla  the  size  is  as  large  again. 

From  a  diCerenue  in  the  direction  of  the  tubes,  they  have  been  Ti 
named  superior  vertical,  posterior  vertical,  and  horizontal.  *" 

The  tuperior  vertical  canal  (a)  crosses  the  upper  border  of  the  ■" 
petrous  part  of  the  temporal  bone,  and  forms  a  projection  on  the 
surface.    Its  outer  end  is  marked  by  the  ampulla,  whilst  the  inner 
is  joined  with  the  following. 

The  potlerior  vertical  tube  (i)  is  directed  backwards  from  its  P< 
junction  with  the  preceding  towards  the  posterior  surface  of  the 
temporal   bone  ;  the  upper  end 

is  united  with  the  superior  ver-  Fig.  243.* 

tical  canal,  and  the  lower  end  is 
free  and  dilated. 

The  horizontal  canal  (c)  has 
separate  apertures,  and  is  the 
shortest  of  the  three.  Deeper 
in  position  than  the  superior 
vertical,  it  lies  in  the  substance 
of  the  bone  nearly  on  a  level 
with  tlie  fenestra  ovalis  ;  its 
dilated  end  is  at  the  outer  side 
close  above  that  ajKrture. 

Limng  membrane  of  the  oueous 
labyrinth.  A  thin  fibrous  perios- 
teal membrane  lines  the  vesti- 
bule and  the  semicircalar  canals, 
and  is  continuous  with  the 
fibrouH  process  in  the  aqueduct 
of  the  vestibule.  On  the  outer 
wall  of  the  cavity  it  stretches  o 

it  is  prolonged  into  the  cochlea  through  the  apertur 
vestibuli  (fig.  242,  g). 

The  outer  surface  of  the  membrane  is  adherent  to  the  bone  ;  but  bi 
the  biner  is  covered  by  a  single  layer  of  flattened  epithelium.     It 
is  supplied  by  the  vestibular  vessels  ;  and  it  secretes  a  thin  serous  an 
fluid,  liquor  Cbturmii,  or  perilymph,  which  surrounds  the  niembran-  ^ 
oua  labyrinth,  and  occupies  for  a  short  distance  the  aqueduct :.  this 
fluid  also  fills  the  scalie  of  the  cochlen. 

CocHLBA.  This  part  of  the  osseous  labyrinth  has  a  position  anterior  ct 
to  the  vestibule,  and  baa  received  its  name  from  its  resemblance  to 
a  spiral  shell. 

Diiaection.  To  obtain  a  view  of  the  cochlea  it  will  be  needful  to  dj 
cut  or  file  away  the  bone  between  the  promontory  of  the  tympanum 
and  the  meatus  auditorius  intemus,  on  the  preparation  before  used 

*  S*pr«sent&tion  of  tba  Mmicircnlir  caoola  snlorged  (from  a  model  in 
Uoi'etBitj  College  Musenni).  a,  Upper  TCrti™! ;  6,  posterior  Tertica]  ;  and  c, 
boriioDtal  caoal.  d,  Comiaon  opening  of  the  two  vertioL  caoali.  t.  Port  of 
the  vestibolai  i»nij.    /.  Openioj  of  tlie  aqutdnct  at  the  veatibnle. 
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for  displaying  the  vestibule ;  or  this  section  maj  be  mtule  on  an- 
other temporal  bone  in  which  the  semicircular  canals  are  not  laid 
bare.  For  the  like  dissection  in  the  recent  state,  a  softened  bone 
should  be  used. 

The  cochlea  (fig.  244)  is  conical  in  fonn,  and  is  placed  almost 
horizontally  in  front  of  the  vestibular  space.  The  base  of  this 
body  is  turned  to  the  meatus  anditoriua  interuus,  and  is  perforated 
by  small  apertures  ;  whilst  the  apei  is  directed  to  the  inner  wall  of 
the  tympanum,  opposite  the  canal  for  the  tensor  tympani  muscle. 
Its  lengtli  is  aboat  a  quarter  of  an  inch,  and  its  width  at  the  base  a 
about  the  same.  Besembling  a  spiral  shell,  the  cochlea  consists  of 
"  a  tube  wound  round  a  central  part  or  axis  ;  but  it  differs  from  the 
shell  in  having  its  tube  subdivided  by  a  partition. 

The  axit  or  modhltit  (fig.  244,  a)  is  the  central  stem  which  sap- 
ports  the  windings  of  the  spiral  tube.    Conical  in  shape,  its  sze 

Fig.  Ut» 


1)  coDicai,:  diminishes  rapidly  towards  the  last  half  turn  of  the  tube,  but  it 
enlarges  at  the  tip  of  the  cochlea,  forming  a  second  small  cone  (b), 

mi  pontu.  which  is  bent.  The  axis  is  perforated  by  canals  as  far  as  the  con- 
tracted part  in  the  last  half  turn,  and  the  central  one  is  larger  than 
the  others  ;  these  transmit  vessels  and  nerves  in  the  fresh  state. 

Aspini  ^^  spiral  tube  forms  two  turns  and  a  half  around  the  stem,  and 

tnbe  cioMd   terminates  above  in  a  closed  extremity  named  the  cupola.     When 

formi  3|       measured  along  the  outer  side,  it  is  about  one  inch  and  a  half  long. 

tunu;  j(g  diameter  at  the  beginning  is  about  one  tenth  of  an  inch,  but  it 

diminishes  gradually  to  half  that  size  towards  the  oppomte  end. 

msMnre-  Of  the  coils  that  the  tube  makes,  the  first  is  mnch  the  largest ; 

"'"  '  this  projects  towards  the  tympanum,  and  gives  rise  to  the  eminence 

of  the  promontory  on  the  inner  wall  of  that  cavity.    The  second 

«uii.  turn  is  included  within  the  first  coil.    The  last  half  turn  bends 

*  Section  tbrougli  the  cochlea  (Bmchet).  a.  Axil  iritb  its  cuuU.  h. 
InfaadibnlDiB  or  enlarged  npper  end  of  the  axis.  c.  Soptoin  of  tbe  eoeUea. 
d.  Hembraoe  of  Corti.  e,  MembraDe  of  Reiasner.  /.  Siatni  or  haliM* 
trema.     m.U  Bcala  tympaiu.    «.v.  Soda  veitibali 
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sharply  round,  and  presents  a  free  margin,  5 — the  edge  of  the 
axis. 

In  the  recent  bone  the  tube  is  divided  into  two  main  passages  Tabedividod 
(scalsB)  by  the  septum  (fig.  244,  c).    In  the  dry  bone  a  remnant  of  ^^^  *^°- 
this  partition  is  seen  in  the  form  of  a  thin  osseous  plate,— lamina 
spiralis,  projecting  from  the  axis  ;  and  on  the  outer  waU  is  a  slight 
groove,  opposite  the  ridge  of  bone. 

Septum  of  the  spiral  tube  (fig.  245).  The  partition  in  the  recent  Septum 
state  dividing  the  tube  of  the  cochlea  into  two  passages,  consists  of  ^^i^ 
an  osseous  and  a  membranous  portion  : —  nous. 

The  0B»eou8  part  ('),  formed  by  the  lamina  spiralis,  extends  about  Oaseotif 
half  way  across  the  tube.    Lif  eriorly  it  begins  in  the  vestibule,  where  ^^^ » 

Fig.  246.  ♦ 


it  is  wide,  and  is  attached  to  the  outer  wall  so  as  to  shut  out  the 
fenestra  rotunda  from  that  cavity ;  and  diminishing  in  size  ends 
above  in  a  point, — ^the  hamulus^  opposite  the  last  half  turn  of  the 
cochlea.    Between  the  hamulus  and  the  axis  is  a  space,  which  is  enda  above 
converted  by  the  membranous  piece  of  the  septum  into  a  foramen  *"  •  ^^^ 
(fig.  244,/,  hiatus,  helicotrema),  and  allows  the  intercommunication  apffirtws. 
of  the  two  chief  passages  of  the  cochlear  tube. 

The  lamina  spiralis  is  formed  by  two  plates  of  bone,  which  en-  Lamina 
close  canals  for  vessels  and  nerves,  and  are  separated  farthest  from  ^v^^*^ 

*  A  diagram  of  a  section  of  the  tube  of  the  cochlea  enlarged  (modified 
from  Henle).  SV.  ScaJa  yestiboU.  ST.  Scala  tympani.  OC.  Canal  of  the 
cochlea.  1.  Membrane  of  Beissner.  2.  Cochlear  branch  of  the  auditory 
nerve.  8.  lamina  spiralis  ossea.  4.  lagamentom  spirale.  a.  Lamina  den- 
ticnlata.  h.  Sulcus  spiralis,  c.  Tympanic  lip  of  the  sulcus  spiralis,  d. 
Inner  rods  of  Corti.  e.  Outer  rods  of  CortL  /.  T<amina  reticularis,  i.  Inner 
hair  cells,  m  h,  Membrana  basiliaris.  m  c.  Membrane  of  CortL  p.  Outer 
hair  cells.    $  m.  Central  space  between  the  rods.^ 
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each  other  at  the  axis.  The  snrface  of  the  lamina  which  is  tamed 
to  the  lower  of  the  two  cochlear  passages  (st)  is  most  pierced  hy 
apertures.  The  opposite  surface  is  covered  in  the  outer  fifth  of  its 
extent  by  a  border  or  limbus  of  fibrous  structure  (a),  which  ends  in 
wedge-shaped  teeth  near  the  margin  of  the  bony  plate,  {denticulate 
lamina^  Bowman). 

Between  the  teeth  and  the  underlying  bone  is  a  channel  (6),  lined 
by  flat  epithelium,  which  is  called  sulcite  spiralis  ;  its  edges  are  named 
vestibular  (a)  and  tympanic  (o). 

The  membranous  part  of  the  septum  (membrana  basilaris,  fig.  245, 
m  b)  reaches  from  the  lower  edge  (c)  of  the  lamina  spiralis  to  the 
groove  in  the  outer  wall  of  the  cochlear  tube.  Its  width  varies : — 
near  the  base  of  the  cochlea  it  forms  half  of  the  partition  across  the 
tube,  but  at  the  apex,  where  the  lamina  spiralis  is  wanting,  it  con- 
structs the  septum  altogether. 

This  membrane  is  firm  and  stifP,  and  possesses  fine  radiating  lines, 
which  cause  it  to  split  in  shreds.  At  its  outer  attachment  there  is 
a  fibrous  band  (*  ligamentum  spirale,  Eolliker)  fixing  it  to  the 
bone. 

ScaUe  of  the  cochlea  (fig.  244).  The  tube  of  the  cochlea  is  divided 
by  the  septum  into  two  primary  passages,  of  which  one  is  the  scala 
tympani  (sr)  and  the  other  scala  vestibuli  (sv)  ;  but  the  latter  is 
rendered  smaller  by  two  canals  being  cut  ofE  from  it  by  mem- 
branes. 

These  passages  are  placed  one  above  another,  the  scala  vestibuli 
(sv)  being  nearest  the  apex. of  the  cochlea.  Above  they  commnni- 
cate  through  the  aperture  named  helico-trema  (/).  Below  they  end 
differently,  as  the  names  express  : — ^the  scala  vestibuli  opens  into  the 
front  of  the  vestibule  (fig.  242,  g) ;  but  the  scala  tympani  is  shut 
out  from  the  vestibular  cavity  by  the  lamina  spiralis  of  the  septum 
cochleae,  and  is  closed  below  by  the  membrane  of  the  fenestra  ro- 
tunda, though  in  the  dry  bone  it  opens  into  the  tympanum. 

Each  has  certain  peculiarities.  The  vestibular  scala  extends  into 
the  apex  of  the  cochlea  ;  whilst  the  tympanic  scala  is  largest  near 
the  base.  Connected  with  the  last  is  the  small  aqueduct  of  the 
cochlea^  which  begins  close  to  a  ridge  near  the  lower  end  of  the  scala, 
and  opens  at  the  lower  border  of  the  petrous  portion  of  the  temporal 
bone. 

The  scalse  are  clothed  with  a  thin  fibrous  membrane,  continnons 
with  that  in  the  vestibule :  in  the  scala  tympani  it  helps  to  close 
the  fenestra  rotunda,  forming  the  inner  layer  of  the  secondaiy 
membrane  of  the  tympanum,  and  joins  the  fibrous  process  in  the 
aqueduct  of  the  cochlea.  The  fluid  of  the  vestibular  space  fills 
both  scalee. 

Smaller  partitions  of  the  cochlea  (fig.  245).  Two  thin  mesoa- 
branes  are  prolonged  from  the  septum  to  the  outer  wall,  across  the 
vestibular  scala.  One  is  called  membrane  of  Beissner,  and  the 
other  membrane  of  Corti. 

The  membrane  of  JReissner  (*),  which  is  eadly  torn,  is  prolonged 
obliquely  from  the  upper  surface  of  the  septum  oochlesd,  where  the 
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limbns  ends,  to  the  outer  side  of  the  tube  of  the  cochlea,  so  as  to 
cut  off  a  small  channel, — the  canal  of  the  cochlea  (cc).  It  is 
&rmed  by  a  very  thin  layer  of  fine  connective  tissue  with  blood 
capillaries,  and  is  covered  by  the  epithelial  lining  of  the  two  spaces 
between  which  it  intervenes. 

The  membrane  of  Corti  (mc  membrana  tectoria)  stretches  hori-  Membrane 
zontally  across  the  tube  of  the  cochlea  near,  and  parallel  to  the  °'^^- 
membrana  basilaris.  Internally  it  is  attached  to  the  limbus  of  the 
septum  cochleaB,  and  externally  to  the  wall  of  the  cochlear  tube. 
It  is  a  thin  elastic  transversely-fibred  layer,  which  is  thicker  inter- 
nally than  externally.  Between  it  and  the  membrana  basilaris  (rnh) 
is  a  narrow  channel  for  the  reception  of  the  organ  of  Corti. 

Smaller  passages  of  the  cochlea  (fig.  245).    The  spaces  re-  Small  sMces 
suiting  from  the  subdivision  of  tlie  scala  vestibuh  by  tlie  membranes  °  ^®  ••• 
above  noticed  are  two  in  number,  viz.,  canal  of  the  cochlea,  and 
space  for  the  organ  of  Corti. 

The  canal  or  dtict  of  the  cochlea  (cc)  is  the  narrow  interval  Duct  of  the 
towards  the  outer  part  of  the  cochlear  tube,  between  the  membrane  ^^   *** 
of  Reissner  (*),  and  the  membrane  of  Corti  (mc).    It  extends  from  * 

apex  to  base  of  the  cochlea  like  the  larger  scalas ;  it  is  lined  by 
epithelium,  and  contains  a  fiuid  (endolymph). 

Above  it  reaches  into  the  cupola  and  is  closed.  Below  it  is  joined  closed 
by  a  very  small  tube  (fig.  246,  c  canalis  reuniens  Hensen),  with  *^^®» 
the  saccule  in  the  vestibule.  "jfuct  bdow. 

The  space  for  the  organ  of  Corti  is  a  narrow  interval  correspond-  smallest 
ing  in  depth  with  the  sulcus  spiralis,  and  is  placed  between  the  ^paoe, 
membrane  of  Corti   (mc)   and  the  membrana  basilaris  (ml).     It  ^^^^^^^i 
contains  the  organ  of  Corti  and  is  filled  with  fiuid. 

The  GROAN  OF  Corti  (fig.  245)  rests  on  the  membrana  basilaris  Organ  of 
(to6),  and  occupies  the  narrow  space  between  this  and  the  mem- 
brane  of  Corti ;  it  consists  of  rods  and  cells  placed  vertically  on 
each  side  of  a  median  space  (em). 

The  rods  are  firm  peculiar  bodies,  which  are  arranged  in  two  Two  rows  of 
rows  (d  and  e)  over  an  intervening  triangular  space  ;  they  slant       * 
towards  each  other  above,  and  are  separated  below  like  the  rafters  position 
in  a  roof.    The  inner  row,  the  more  numerous,  are  in  contact  with 
each  other  on  the  sides,  and  the  outer  set  touch  only  by  the  upper 
end.    Where  they  touch  above  they  are  flattened  and  directed  out,  *jd 
the  inner  (d  )  overlapping  the  outer  (e)  ;  and  where  they  rest  on  the 
membrana  basilaris  each  is  provided  with  a  nucleus-like  body. 

The  cells^  somewhat  like  columnar  epithelium,   (fig.   245)   are  Cell*  ^ 
nucleated,  and  are  arranged  vertically  on  the  sides  of  the  rods.   The  cortL 
lower  end  is   furnished  with  a  process  which  is  directed  to  the 
membrana  basilaris  ;  and  the  other,  placed  upwards,  is  provided  with 
BtifE  filaments  or  hairs. 

The  inner  set  (i)  stand  in  a  single  line  between  the  sulcus  spiralis  inner  set, 
and  the  inner  row  of  rods.     The  other  set  (p)  four  deep,  are  flat-  *»*  outer 
tened  and  riband-like,  and  bulged  below,  and  are  placed  outside 
the  external  row  of  rods ;  the  filaments  at  the  upper  end  project 
through  apertures  in  the  layer  (/)  above  them. 
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Lamina  Lamina  reticularis  (f  Kolliker).    A  very  thin  layer  of  flattened 

reticularis,  particles  (phalanges)  is  continued  over  the  outer  half  of  the  organ 
of  Corti ;  in  it  are  apertures,  through  which  pass  the  filaments  at 
the  end  of  the  cells.  Around  the  upper  ends  of  the  inner  cells  is 
a  similar  uniting  material.  It  is  supposed  to  fix  and  keep  in  place 
the  cells. 
EpitheUum.      An  epithelial  layer,  consisting  of  cuhical  cells,  covers  the  floor  of 

the  space  outside  and  inside  the  organ  of  Corti. 
Two  sacB  The  MEVBRANOUS  LABYRINTH  (fig.  246)  is  constituted  of  sacs,  con- 

l?^^^;S:  ^^^S  fluid,  in  which  the  auditory  nerve  is  expanded.  The  sacs 
are  two  in  number,  viz.,  utricle  and  saccule,  and  have  the  general 
shape  of  the  surrounding  bone  ;  they  are  confined  to  the  vestibule 
and  the  semicircular  canals.  They  are  immersed  in  the  peri- 
lymphic  fluid. 
Dissection  Dissection.  The  delicate  internal  sacs  of  the  ear,  with  their  nerves, 
freah^tene.*  cannot  be  dissected  except  on  a  temporal  bone  which  has  been 
softened  in  acid,  and  afterwards  put  in  spirit.  The  previous  in- 
structions for  the  dissection  of  the  osseous  labyrinth  will  guide  the 
student  to  the  situation  of  the  membranous  structures  within  it, 
but  the  surrounding  softened  material  must  be  removed  with  great 
care. 

A  microscope  will  be  needed  for  the  complete  examination  of  the 

sacs.    For  the  display  of  the  blood-vessels  a  minute  injection  will 

be  required. 

The  utricle,       The  utricle  (fig.  246,  d)y  or  the  common  sinus,  is  the  larger  of 

situation,     the  two  sacs,  and  is  situate  at  the  posterior  and  upper  part  of  the 

vestibule,  opposite  the  fovea  semi-elliptica  in  the  roof.     It  is  trans- 

andfonn.      versely  oval  in  form,  and  connected  with  it  posteriorly  are  three 

looped  tubes,  which  are  prolonged  into  the  semicircular  canals. 

It  sends  These  prolongations  (g)  are  smaller  than  the  osseous  canals,  being 

Se  arched    ^^^7  ®°®  third  of  their  diameter ;   and  the  interval  between  the 

cuiMia;        bone  and  the  membrane  is  filled  by  fluid — the  perilymph.    In 

they  are        form  they  resemble  the  bony  cases,  for  they  are  marked  at  one  end 

by  a  dilatation  (/),  corresponding  with  the  ampulla  of  the  osseous 

at  one  end,    canal ;  and,  further,  two  are  blended  at  one  end,  like  the  canals 

they  occupy  :  they  communicate  with  the  utricle  by  five  openings, 

and  contain  and  are  filled  with  the  fluid  of  that  sac.    At   each   ampullaiy 

a  fluid.         enlargement  there  is  a  transverse  projection  into  the  interior  of  the 

tube  ;  and  at  that  spot  a  branch  of  the  auditory  nerve  enters  the 

walL 

Endolymph       The  utricle  and  its  tubes  are  filled  with  a  clear  fluid,  like  water, 

which  is  named  endolymph  ;  and  in  the  wall  of  the  sac  is  a  small 

and  otolith,  calcareous  deposit  (otolith,  e)  opposite  the  entrance  of  the  nerve 

into  it. 
Smaller  sac  The  saccule  (fig.  246,  a)  is  a  smaller  and  rounder  cyst  than  the 
other,*^'*  *  utricle,  and  is  placed  in  front  of  it  in  the  hollow  of  the  fovea 
hemispherica.  It  is  separate  from  the  other  ;  but  it  is  continuous 
|J[5JJ  ^^  below,  by  a  short  and  small  duct  (c,  ductus  reuniens),  with  the 
cochlea :  canal  of  the  cochlea, 
fluid  in  it         Like  the  larger  sac  it  has  a  translucent  wall,  in  which  is  an 
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otolilfa  (b)  oppoEdte  the  entrftnce  of  the  nerve  ;  it  is  also  filled  by 
oidolyiiiph,  which  is  contiiiDed  into  the  canal  of  the  cochlea  through 
the  dnctos  rennienB  (e). 

Stnteture  of  the  iocs.  The  wall  of  the  sacs  of  the  membranoua  Wiii  ot 
labyrinth  is  transluceDt  and  firm  ;  but  it  is  more  opaque  where  the  {^^J^ 
Tessele  and  nerres  enter  it.    Three  strata  enter  into  its  construction,  *buu: 
together  with  blood-veMels  and  nerves. 

The  enter  fibrous  covering  is  loose   and   fioccnlent,  is  eemlj  mttr, 
detached,  and   contains  irregular  pigment  cella   with  ramifying 

Fig.  246.' 


blood-vessela.  The  middle  stratum  (tunica  propria)  is  clear  and  middle, 
tough,  like  the  hyaloid  membrane  in  the  interior  of  the  eyeball : 
ita  inner  surface  is  irregular  owing  to  slight  eminences  ;  and  in  the 
ampulla  of  the  scmicircolar  tubes  this  layer  forme  the  transvfirae 
projection.  The  inner  one  is  fonned  by  a  layer  of  flattened  i^bw. 
nucleated  cells,  which  are  continued  over  the  eminences  in  the 
interior.  In  the  region  of  the  nerve,  both  in  the  ampulla  of  the 
semicircular  tube  and  in  tJie  sacs,  the  epithelium  is  said  to  become 
columnar,  and  to  have  intermixed  Hpindle-shaped  nucleated  cells 
(like  the  olfactorial),  which  possess  hair-like  procesaes  at  their  free 

The  small  calcareous  maaseH,  or  the  oloUtht,  consist  of  minute,  otoUthi 
elongated,  ais  or  eight-sided   particleB  of  carbonate  of  lime,  which  ^i£J[" 
are  pointed  at  the  ends,  and  are  situate  in  the  inner  part  of  the 
wall  of  the  ntricle  and  saccule.    Within  the  enlargement  of  each 
semicircular  tube  there  is  also  a  calcareous  materiaL 

*  PetiDin  boDs  partlj  removed  to  sbow  the  membntnooB  lsb;Tint]i  in  place 
(Breschet).  a.  Small  mc  ;  t,  its  otolith  ;  e.  Dnctoi  lenniena.  d.  I^rge  nc, 
or  Dbida  ;  e,  its  otolith.    /.  Ampollai;  «nlarg«ment  on  a  temidrenlar  tube. 
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Blood-vessels.  The  membranes  of  the  labyrinthic  cavity  receive 
their  blood  mostly  from  an  artery  which  enters  the  internal  auditory 
meatus  with  the  nerve  ;  but  some  ofEsets  from  the  posterior  auricular 
blood-vessel  supply  them  behind. 

The  internal  auditory  artery  arises  from  the  basilar  trunk  within 
the  skull  (p.  183),  and  enters  the  internal  meatus  with  the  auditory 
nerve.  In  the  bottom  of  that  hollow  it  divides  into  two  branches 
—one  for  the  vestibule,  the  other  for  the  cochlea. 

The  branch  of  the  vestibule,  after  piercing  the  wall  of  the  cavitj', 
subdivides  into  small  offsets,  which  supply  the  Hning  membrane, 
and  ramify  over  the  sacs,  and  the  tubes  occupying  the  semicircular 
canals.  The  vessels  end  in  a  network  of  capillaries  on  the  exterior 
of  the  special  layer  of  the  sacs ;  and  this  is  most  developed  about 
the  termination  of  the  nerves. 

The  branch  of  the  cochlea  subdivides  into  twigs  which  enter  the 
canals  in  the  modiolus.  Small  o&ets  from  these  are  directed  out- 
wards through  channels  in  the  lamina  spiralis,  and  communicate 
together  in  loops  near  the  margin  of  that  osseous  zone.  From  this 
anastomosis  vessels  are  supplied  to  the  basement  layer  and  the 
membrane  lining  the  scalsQ  ;  but  tlie  septum  cochleae  prevents  the 
communication  of  the  vessels  of  the  two  passages. 

A  longitudinal  vessel  is  placed  on  that  surface  of  the  membranous 
portion  of  the  septum  cochlea)  which  is  turned  to  the  scala  tympani, 
and  is  opposite  the  outer  rods  of  Gorti ;  it  communicates  here  and 
there  with  the  arterial  loops  before  mentioned. 

The  vein.  One  branch  of  vein  is  derived  from  the  cochlea,  and 
another  from  the  membranous  labyrinth :  the  two  are  united  near 
the  cochlea,  and  the  trunk  ends  in  the  superior  petrosal  sinus  in 
the  base  of  the  skull  (p.  15). 

Nerve  op  the  Labyrinth  (fig.  247).  Only  one  special  nerve, 
auditory  (p.  188),  is  distributed  to  the  labyrinth.  Entering  the  in- 
ternal auditory  meatus,  the  nerve  divides  into  two  branches,  like 
the  artery,  viz.,  an  anterior  for  the  cochlea,  and  a  posterior  for  the 
membranous  labyrinth.  In  the  trunk  and  in  both  branches  nerve- 
cells  are  contained  :  in  the  branch  to  the  labyrinth  they  form  a 
swelling  (intumescentia  ganglioformis  of  Scarpa). 

The  cochlear  branch  divides  at  the  base  of  the  modiolus  into 
twigs,  which  enter  it,  and  are  directed  outwards  with  the  vessels 
into  the  canals  in  the  lamina  spirah's  (fig.  245,  ').  As  they  enter 
the  lamina  they  form  a  plexus  with  ganglion  cells,  and  are  con- 
tinued onwards  near  the  scala  tympani,  being  still  plexiform,  as 
far  as  the  edge  of  the  bone.  At  this  spot  they  leave  the  bone  and 
are  arranged  in  conical  bundles,  which  pass  through  apertures  at 
the  junction  of  the  bone  with  the  lamina  basilaris  of  tiie  septum 
cochlese  :  consisting  now  of  axis  cylinders  they  are  directed  towards 
the  cells  of  the  organ  of  Corti,  but  their  ending  is  unknown. 

The  vestibular  branch  ends  in  three  nerves  for  the  membranous 
labyrinth  :  these  pierce  the  cribriform  plate  in  the  bottom  of  the 
meatus,  and  are  thus  distributed  : — One  appertains  to  the  utricle  (c), 
and  to  the  enlargements  on  the  tubes  contained  in  the  superior 
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▼erUcal  and  horizontal  semicirculsr  canals  (fig.  247)  ;  a  second 
■ids  in  the  saccule  (a) ;  and  the  third  belongs  to  the  ampuUary 
evelling  (6)  on  the  tube  in  the  posterior  rertdoal  semicircular  canal. 

On  the  »ac$  the  nerve  divides,  and  its  filaments  Beparate,  some  Tsrminttion 
fibrils  passing  through  the  otolith  and  others  ontmde  it,  and  pierce  o"  i"  •»=^ 
the  middle  layer  of  the  wall.    Now  becoming  axis  cylinders  they  £2^.'° 


Fig.  247.* 


divide,  and  unite  in  a  plexoa  beneath  the  epithelium,  and  are 
thought  to  be  imited  witli  the  deep  ends  of  the  epindle-ebaped 
cells  with  hair-like  processes. 

On  the  ampallaTy  enlargement  of  the  semicinsnlar  tubes  the  nerve  in  Uw  tobm 
enters  the  eitemal  side,  where  it  forms  a  forked  eminence  (Steif en-  ^3^^^ 
sand),  corresponding  with  the  projection  in  the  interior.  The  nerve  „j  brinoh- 
divides  at  first  into  two  chief  pieces,  which  are  directed  to  the  sides  ;  ing,  end 
and  it  is  doubtful  whether  branches  extend  into  the  tube  beyond 
those  eminences.  Finally  filaments  pierce  the  wall  of  the  tube,  and 
forming   a  sub-epithelial  plesns  of  nerve-fibres,  as  in  the  utricle, 
are  supposed  to  be  connected  with  similar  auditorial  cells. 

*  DiitribntioD  of  nsrves  to  the  memlmnDiu  Ubjrinth  (Breschet).  a.  Ngrre 
to  the  Nccnle.  b,  Iferre  enuring  the  ampnllary  enlargement  on  a  Mmidicolai 
tube.     e.  BiBBch  of  aerre  entering  the  Urge  >ac  or  utricle. 
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The  letter  (o)  refers  to  the  origin,  (c)  to  the  coarse,  and  (d)  to  the  distribution 
of  a  nerve  or  vessel  which  is  described  in  different  pages. 


Abdomen,  466. 

surface  o^  436. 
Abdominal  aorta,  482,  533. 
cavity,  466. 
hernia,  455. 
regions,  467. 
ling,  external,  443. 

internal,  451, 456. 
Abducens  nerve,  (o)  188,  (tp  47,  (c)  18. 
Abductor  minimi  digiti,  297. 

pedis,  678. 
pollicia  maniis,  295. 
pedis,  678. 
AocesBoriua  muscle,  682. 

ad  sacro-lumbalem,  391. 
Accessory  nerve  of  the  obturator,  (o)  543, 

(d)  632. 
pudic  artery,  432,  564. 
spleens,  506. 
Acini  of  the  liver,  structure,  511. 
Acromial  artery  inferior,  248. 

cutaneous  nerves,  256. 
thoracic  artery,  247. 
Acromio-clavicular  articulation,  261. 
Adductor  brevis,  633. 
longus,  632. 
magnus,  635,  659. 
minimi  digiti,  298. 
oculi,  47. 

poUicis  maniis,  296. 
pedis,  683. 
Air-cells  of  the  lung,  360. 
Alar  ligaments  of  the  knee,  701. 
Alveolar  plexus,  144. 
Ampulla),  membranous,  756. 

of  the  semicircular  canals,  751. 
Amygdaloid  lobe  of  cerebellum,  225. 
Anastomotic  artery  of  brachial,  270. 

femoral,  624. 
Anconeus  muscle,  304. 
Angular  artery,  2iB. 

vein,  28. 
Ankle  joint,  708. 

Annular  ligament  of  ankle,  anterior.  690. 

external,  691. 

internal,  675. 

of  wrist,  anterior,  300. 

posterior,  301, 

309. 


Annular  protuberance,  196. 
Annulus  of  Vieussens,  338. 
Anterior  elastic  layer  of  cornea,  725. 
commissure,  217. 
medullary  velum,  226. 
Anti-helix,  34. 
Anti-tragus,  34. 

muscle,  34. 
Anus,  417. 
Aorta,  343,  349. 

abdominal,  482,  533. 
thoracic,  349,  361. 
Aortic  arch,  360. 

opening,  531. 
plexus,  481. 
sinus,  350. 
Aperture  of  the  aorta,  343. 
of  the  cave,  338. 
of  Eustachian  tube,  126. 
for  the  femoral  artery,  636. 
oftheheart,  338,  343. 
larynx,  127. 
mouth,  127. 
nares,  126. 
CDSophagus,  128. 
of  the  pulmonary  artery,  341. 

veins,  342. 
thorax,  118. 
Aponeurosis,  epicranial.  3. 

of  external  oblique,  442. 
over  femoral  artery,  ^3. 
of  internal  oblique,  445. 
lumbar,  385. 
palmar,  290. 
of  the  pharynx,  123. 
plantar,  67o. 
of  the  soft  palate,  129. 
temporal,  4. 

of  tne  transversaUs  muscle, 

448 
vertebral,  389. 
Appendages  of  the  eye,  31. 
Appendices  epiploicse,  470. 
Appendix  auriculae,  338,  342. 
csDci,  502. 
vermiformis,  502. 
Aqueduct  of  the  cochlea,  754. 
of  Sylvius,  217. 
of  the  vestibulft^ll^. 
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Aqueous  humour,  781. 
Azuchnoid  membrane  of  the  brain,  178. 

of  the  cord,  406. 
Arbor  vitac  cerebclli,  227. 
Arch  of  aorta,  350. 

crural  or  femoral,  613. 
of  diaphragm,  631. 
palmar  deep,  298. 

superficial,  291. 
plantar,  68d. 
of  soft  palate,  126. 
Ardform  fibres,  194. 
Areola  of  the  mamma,  239. 
Arm,  dissection  of,  263. 

yeins  of,  264. 
Arter.  acromialis  inferior,  248. 

anastomotiea  brachialis,  270. 

magna,  624. 
annularis  faciei.  z8. 
aorta  abdominalis,  482,  533. 

thoracica,  349,  361. 
articulares  inferiores,  654. 
superiores,  654. 
articularis  azygos,  654. 
auriculans  posterior,  6,  80. 
auditoria,  183,758. 
axillaris,  245. 
basilaris^  181. 
brachialis,  268. 
brachio-cephalica,  351. 
bronchiales,  361,  362. 
buccalis,  89. 
capsularis  inferior,  534. 

media,  522,  534. 
superior,  534. 
carotis  communis  dextra,  74. 

sinistra,  118,  351. 
externa,  77. 
interna,  19,  103, 182. 
carpi  uLnaris  anterior,  286. 
posterior,  286. 
radialis  anterior,  283. 
posterior,  308. 
centralis  retinse,  46,  735. 
cerebelli  inferior,  181. 

inferior  anterior,  182. 
superior,  182. 
cerebri  anterior,  182, 
media^  183. 
posterior,  182. 
cervicalis  ascendens,  71. 

profunda,  71,  397. 
choroidea  cerebri,  182,  183. 
ciliares  anteriores,  46,  730. 
posteriores,  46,  730. 
circumfiexa  anterior,  248,  258. 
externa,  627. 
ilii  interna,  454,535, 648. 
superficialis,439, 606 . 
interna,  634,  648. 
posterior,  248,  258. 
coccygea,  645. 
cochlearis,  758. 
cceliaca,  485. 
oolica  dextra,  478. 
media,  478. 
sinistra,  408. 
comet  nervi  iachiadici,  645, 


Arter.  comes  nenri  phrenici,  354. 

oommunicans  cerebri  anterior,  183. 

posterior,  183. 
palmans,  292. 
plontaris,  685. 
coronaria  dexhu,  336. 

l&bii  inferioris,  27. 
superioris,  27. 
sinistra,  336. 
ventriculi,  485. 
corporis  bulboai,  431,  582. 

cayemosi,  431,  585. 
cremasterica,  453,  454. 
crico-thyroidea,  79. 
cystica,  487. 
deferentialis,  563. 
dentalis  anterior,  102. 

inferior,  88,  92. 
superior,  89,  102. 
diaphragmatica,  534. 
digitales  maniis,  292. 

pedis,  685. 
dorsales  pollicis,  308. 
dorsalis  carpi  radiaUs,  308. 
carpi  ulnaris,  286. 
indicia,  309. 
lingusB,  97. 
perns,  686,  694. 
penis,  431, 441. 
pollicis,  308. 
scapula},  24&  263. 
epigastrica,  454,  535. 

superficialis,  439,  606. 
ethmoidalis,  anterior,  46, 144. 
posterior,  46,  144. 
facialis,  27,  79. 
femoralis,  618,  624. 
frontalis,  5,  46. 
gastric®,  485, 495. 
gastro-epiploica  dextra,  486. 
ainifltra,  485. 
glutea,  563,  643. 
htemorrhoidalis  inferior,  422. 
hcemorrhoidalis  media^  563. 

superior,    480,   56^ 

58; 
helicinss,  581. 
hepatica.  485,  513. 
hyoidea  lingualis,  97. 
thyroidee,  79. 
hypogastrica,  561. 
iliaca  communis,  535. 
externa,  535. 
interna,  561. 
ileo-oolica,  478. 

lumbalis,  562. 
incisoria,  92. 
infra-orbiUUs.  89, 102. 

scapulana,  248,  256. 
innominata,  351. 
intercostalea  anteriores^  254, 362, 

rami  antenorea,  362, 45i 
posteriore8,397,41( 
intercostaliB  superior,  71,  363. 
interoBsea,  286. 

anterior,  288. 
posterior,  307. 
interoflsesB  man(LB,  ^8,  308. 
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Arter.  interoesea)  pedis,  695. 
intestiiiales.  478. 
intra-spinales.  415. 
ischiadica,  d6o,  645. 
labialU  inferior,  27. 
lachrjrmaliB^  33,  45. 
laryngealifl  inferior,  162. 

superior,  79,  162. 
lingualis,  77,  97. 
lumbales,  543. 

rami  anteriores,  543. 
posteriores,  398. 
magna  pollicis  maniis,  299. 

pedis,  686. 
mallcolares,  694. 
mammaria,  externa,  248. 

interna,  70, 253, 354, 454. 
masseterica,  89. 
maxillaris  interna,  70,  87)  143. 
mediana,  289. 
mediastinso,  253,  362. 
meningea  magna,  15,  88. 
parra,  15,  88. 
mentngeeB,  anteriores,  15. 

posteriores,  15,  80, 181. 
mesenterica  inferior,  480. 
superior,  476. 
metacarpa  radialis,  308. 
ulnaris,  286. 
metatarsea,  695. 
mu8culo*])hrenica,  253,  534. 
mylo-hyoidea,  88. 
naisalis,  46, 144. 

lateralis,  28. 
septi,  28. 
nutritia  femoris,  634. 
fibulsD,  674. 
humeri,  270. 
tibin,  673. 
obturatoria,  563,  637. 
occipitalis,  6,  79. 397. 
GOBOphageales,  362,  485. 
ophthahnica,  19,  45. 
oTariana,  534,  564. 
palatina  inferior,  79. 

superior,  143. 
palmaris  profunda,  291. 
palpebrahs  inferior,  33,  46. 
superior,  33, 46. 
pancreatice,  485. 
pancreatioo-duodenaliB,  478,  486. 
perforantesfemorales,  634,  659. 

mammariie  intem»,253. 
man<ls,  298. 
pedis,  685,  695. 
pericardiacso,  362. 
perinesi  superficialis,  425. 
peronea,  6/4. 

anterior,  674. 
petroaa,  15. 

pharjmgea  ascendens,  106. 
phreniofB  inferioree,  534. 

superioree,  354,  534. 
plantaris  externa,  680,  685. 

interna,  679. 
poplitea,  652. 
pnnoeps  cerricalis,  397. 
polliciB,  299. 


Arter.  profunda  cerviois,  71,  397. 
femoris,  619,  634. 
inferior,  270. 
superior,  270,  274. 
pterygoideie,  89. 
pterygo-palatina,  144. 
pudenda  externa,  606,  619. 

interna,  422, 431,  441, 564. 
pulmonaUs,  341,  348,  360. 
dextra,  349. 
sinistra,  349. 
pylorica  inferior,  486. 
superior,  486. 
radialis,  282,  298,  308. 

indicis,  299. 
ranina,  97. 
receptaculi,  19. 

reourrens  interossea  posterior,  807. 
radialis,  283. 
tibialis,  694. 
ulnaris  anterior,  286. 
posterior,  286. 
renales,  519,  533. 
sacra  media,  533,  565. 
sacro-lateralis,  562. 
scapularis  posterior,  70,  263,  387. 
sciatictfL  563,  645. 
sigmoiaea,  480. 
spermatica,  527,  534. 
spheno-palatina,  143. 
spinales  posteriores,  180,  410. 
spinalis  anterior,  180,  410. 
splenica,  485^  507. 
stemo-mastoidea,  79. 
stylo-mastoidea,  80. 
suDclayia  dextra,  68. 

sinistra,  117,  352. 
sublingualis,  97. 
submentaUs^  79. 
subecapulans,  248. 
superficialis  cerricalis,  387. 
perinsi,  425. 
Tolie,  283. 
supra-orbitalis,  5, 46. 

BcapuLans,  70, 262, 387. 
sninalis,  263. 
tarsea,  695. 

temporales  proftmdae,  88. 
temporalis,  80. 

anterior.  5. 
media,  80. 
posterior,  6. 
superficialis,  5,  80. 
tboradca  acromialis,  247. 
alaris,  248. 
longa,  248. 
suprema,  247. 
thyroideaima,  120. 

inferior,  70, 120. 
superior.  78, 120. 
tibialis  antica,  692. 
pNOstica,  673. 
tonsillaris,  79. 
transyeraaliB  colli.  70, 387. 
faciei,  28,  80. 
perinsDi,  425. 
pontis,  182. 
pubis,  454. 
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Arter.  tympanica,  88. 

tjrmpanica  inferior,  747. 
superior,  747. 
ulnaris,  284, 291. 
umbilicalis,  661. 
uterina,  664. 
yagixudis,  564. 
yertebraljt,  70, 171,  180. 
yedcalii  inierior,  563,  575. 

superior,  563. 
yestibuli,  758. 
yidiaoaj  144. 
Articular  popliteal  arteries,  654. 

nerves,  655. 
Articulation,  acromio-clayicular,  250. 
astragalo-scaphoid,  711. 
astragalus  to  oe  calcis,  710. 
atlo-axoidean,  172,  175. 
of  bones  of  the  tympanum,  745 
calcaneo-cuboid,  711. 

scaphoid,  711. 
of  carpal  bones,  318. 
carpo-metacarpal,  320. 
of  cerrical  ycrtebrEe,  172. 
chondro-costal,  372. 

sternal,  372. 
of  coccygeal  bones,  595. 
coraco-ciayicular,  250. 
of  costal  cartilages,  372. 
costo-clavicular,  176. 
yertebral,  369. 
crico-arytacnoid.  166. 

th^Toid,  lo5. 
of  cuneiform  bones,  714. 
cuneiform  to  cuboid,  714. 
cuneiform  to  scaphoid,  714. 
of  dorsal  vertebroo,  372. 
femoro-tibial  or  knee,  697. 
humero-cubital  or  elbow,  312. 
ilio-femoral  or  hip,  659. 
of  lower  jaw,  85. 
of  lumbar  yertebrso,  372. 
of  the  metacarpal bones2320. 
metacarpo-phalangeal ,  322. 
metatarsal,  715. 
metatarso-phalangeal,  717. 
occipito-atloidean,  172. 
axoidean,  174. 
OS  calcis  to  cuboid,  711'. 

to  scaphoid,  711. 
peronco-tibial,  706. 
phalangeal  of  fingers,  322. 

of  toes,  718. 
of  pubic  sjrmphysiB,  599. 
raoio-carpal  or  wrist,  316. 
cubital  inferior,  317. 
superior,  314. 
sacro-oocoygeaL  595. 
iliac,  596. 
yertebral,  595. 
scaphoid  to  cuboid,  714. 

to  cuneiform,  714. 
scapulo-humeral,  309. 
stemo-dayicular,  176. 
sternum,  pieces  ofl  372. 
tarsal  transverse,  713. 
tarso-metatarsal,  715. 
temporo-maxillaiy,  85. 


Articulation,  thyro-arytaenoid,  167. 
of  the  thumb,  320. 
tibio-tarsal  or  ankle,  707. 
of  yertebns,  372. 
Arcus  extemus  diaphragmatis,  631. 
intemus  diaphragmatLs,  631. 
ArytflBno^piglottidean  folds,  161. 
Arytamoid  cartilages.  164. 
glands,  132. 
muscle.  156. 
Ascending  ceryical  artery,  71. 

yein,  70. 
colon,  470. 

pharyngeal  artery,  106. 
yein,  107. 
AttoUens  aurem,  2. 
Attrahens  aurem,  2. 
Auditory  artery,  183,  758. 

tube,  external,  739. 
nerve,  (o)  188,  (d)  758. 
nucleus,  196. 
Auricle  of  the  ear,  33. 
Auricles  of  the  heart,  335, 

left,  342. 
ri^ht,338. 
structure  of^  340. 
Auriculse,  338,  342. 

Auricular  artery,  posterior,  (d)  6,  (o)  80. 
nerves,  anterior,  8. 
great,  8, 57. 
inferior,  91. 
posterior,  8,  36. 
Auricular  yein,  6,  80. 

nerye  of  yagus,  (o)  111,  (d)  709. 
Auriculo-temporal  nerve,  8,  91 

yentricular  aperture,  left,  343. 

right,  310. 
lings,  344. 
Auricularis  magnus  nerve,  8,  67. 
Axilla,  240. 

dissection  o:!^  240. 
Axillary  artery,  245. 
ghmds,  243. 
plexus,  249. 
vein,  248. 
Axis,  coeliac.  of  artery,  485, 533. 
of  cochlea,  752. 
thyroid,  of  artery,  70. 
Azygos,  artery,  654. 

yeins  (o)  544,  {dS  363,  640. 
uvulsB  muscle,  131. 

Back,  dissection  of,  380. 
Base  of  brain,  198. 

the  skull,  arteries  of^  16,  19. 
dissection  oL  12. 
nerves  o^  lo,  20. 
Basilar  artery,  181. 

membrane,  764. 
sinus,  15. 
Basilic  yein,  264. 
Biceps  femoris  muscle,  656,  699. 

flexor  cubiti,  267,  289,  310. 
Bicuspid  teeth,  133. 
Bile  ducU,  488,  497,  513. 

structure,  501, 614. 
Biyentral  lobe,  225. 
Bladder,  572,  659 


INDEX. 


765 


Bladder,  interior  of,  674. 

connections  of,  552,  559. 
Ugaments  of,  549,  551. 
structure  of.  573. 
Bones  of  the  ear,  744. 
ligaments  of^  745. 
muscles  of,  745. 
Brachial  aponeurosis,  266. 
artery,  268. 
plexus,  72,  249. 
veins,  270. 
Brachialis  anticus,  272,  289. 
Brachio-cephalic  artery.  351. 

vein,  left,  352. 
right,  352. 
Brain,  base  of,  198. 

examination  of  interior,  208. 
membranes  of,  9,  12, 178. 
origin  of  nerves,  184. 
preservation  of,  11. 
removal  of^  10. 
vessels  of,  180. 
Breast,  238. 

Broad  uterine  ligament,  557. 
Bronchial  arteries,  (o)  362,  (d)  361. 
glands,  365. 
veins,  361,  362. 
Bronchus,  left,  358. 
right,  358. 
structure  of,  359. 
Brunner*8  glands,  500. 
Buttock,  dissection  of,  637. 
muscles,  640. 

vessels  and  nerves,  643,  645. 
Buccal  artery,  89. 
nerve,  91. 
Buccinator  muscle,  26. 
Bulb  of  the  urethra,  555. 
artery  of,  431,  (d)  582. 
nerve  of,  432. 
Bulbi  vestibuli,  687. 
Bulbous  part  of  the  urethra,  656,  578. 
Bulbus  olfactorius,  185. 

Csocum  coll,  602. 

connections  of,  470. 
structure  of,  503. 
Calamus  scriptorius,  228. 
Calices  of  the  kidney,  520. 
Ctilciform  papillsD,  149. 
Canal  of  cochlea,  756. 
of  Petit,  786. 
of  spinal  cord,  413. 
of  tne  tensor  tympani,  742. 
Canine  teeth,  133. 
Capsular  arteries,  inferior,  634. 

middle,  522,  634. 
superior,  534. 
ligament  oi  the  hip,  659. 
knee.  698. 
shoulder,  310. 
thumb,  320. 
Capsule  of  ciTstalline  lens,  737. 
of  GHsson.  510. 
suprarenal,  621. 
Caput  coli,  602. 

galUnaginis,  576. 
Cardiac  nerve,  inferior,  (o)  115,  (d)  357. 


Cardiac  nerve,  middle,  (o)  115  (d)  357. 

of  pneumo-gastno  (o)  111, 

365,  (d)  357. 

superior,  (o)  115,  (d)  337, 

367, 
plexus,  337,  356. 
veins,  336. 
CamesB  colunuue,  340,  343. 
Carotid  artery,  external,  77. 

intemal,(d)  19, 182,  (c)  103. 
left  common,  118,  351. 
right  common,  74. 
plexus,  20. 
Caipal  artery,  radial  anterior,  283. 

posterior,  308. 
ulnar  anterior,  286. 
posterior,  286. 
Carpo-metacarpal  articulation,  320. 
Cartilage,  arytenoid,  164. 
cricoid,  163. 
cuneiform,  164. 
of  the  ear,  35. 
thjroid.  163. 

triangular  of  the  nose,  135. 
Cartilages  of  the  eyelids,  32. 
of  the  nose,  30. 
ofSantorini,  164. 
of  trachea.  167. 
Caruncula  lachrymalis,  33. 
CarunculiB  myrtiformes,  585. 
Cauda  equina,  409. 
Cava,  inferior,  339.  482,  536. 

superior,  339. 
Cavernous  body,  556, 579. 

artery  of,  (o)  431,  (d)  582. 
plexus,  20. 
sinus,  14. 
structure,  580. 
Cavity  of  the  omentum,  474. 
Central  artery  of  the  retina,  (o)  46,  (d)  736. 
lieament  of  cord,  40/. 
lobe  of  brain,  203. 
pillar  of  cochlea^  762. 
point  of  the  permsum,  426. 
Centrum  ovale  cerebri,  208. 
Cephalic  vein,  266. 
Cerebellar  arteries,  inferior,  181. 

superior,  182. 
Cerebellum,  form  of;  222. 
lobes  of,  224. 
structure  of,  226. 
Cerebral  artery,  anterior,  182. 
middle,  183. 
posterior,  182. 
Cerebrum,  division  into  lobes,  202. 
convolutions,  204. 
form  of,  198. 
interior,  208. 
structure,  219. 
Cervical  fascia,  53, 69. 

ganglion,  inferior,  116. 
middle,  116. 
superior,  114. 
glands,  74. 
nerves,  anterior  branches,  72,1170. 

posterior,  170, 394. 
plexus  of  nerves,  73. 

deep  \ff«SLO&»^^'^ « 
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Cervical  plexus  of  nerves,  superficial,  67, 

69,  73. 
CervicaliB,  ascendens  artery,  71. 

muBcIe,  391. 
vein,  71. 
profunda  artery,  (o)  71 ,  (d)  397 . 

vein,  70,  398. 
superficialU  nerve,  67, 69. 
Cervico-facial  nerve,  38. 
Cervix  uteri,  688. 

vedcflB,  663. 
Chamber  of  the  eye,  anterior,  781. 

posterior,  781. 
Check  ligaments,  174. 
Cheeks,  133. 

Chiasma  of  the  optic  nexvee,  186. 
Chondro-costal  articulation^  372. 
glossus  muscle,  161. 
sternal  articulations,  372. 
Chorda  tympani  nerve,  (o)  709,  (d)  92, 98. 
Chordae  tcndiness,  341,  343. 
vocales,  160. 
Willisii,  19. 
Choroid  artery  of  the  brain,  182. 
coat  of  the  eye,  726. 
plexuses  of  the  brain,  216,  230. 
veins  of  the  eye,  731. 
brain,  216. 
Cilia,  31. 

Ciliary  arteries,  (o)  45,  (d)  730. 
ligament,  729. 
muscle,  728. 
processes  of  the  choroid,  727. 

of  the  suspensory  liga- 
ment, 736. 
nerves  of  nasal,  (o)  44,  (dj  731. 

of  lenticular  ganglion,  46, 

731 
Circle  of  Willis,  183. 
Circular  sinus,  14. 

Circumflex  artery,  anterior,  248, 268. 

external,  627. 
internal,  634,  648. 
posterior,  248, 268. 
iliac  artery,  deep,  464,  636. 

superficial,     606, 
619. 
nerve  (o)  249,  (d)  268. 
Clavicular  cutaneous  nerves,  67,  73. 
Clitoris,  684. 
Coccygeal  artery,  646. 
muscle,  647. 
nerve,  666. 
Cochlea,  761. 

canal  ofl  766. 
nerve  of,  768. 
vessels  o^  768. 
Cceliac  artery,  486. 
plexus,  490. 
Colic  artery,  left,  480. 

middle,  478. 
right,  478. 
Colon,  469,  601. 

course  of,  470. 
structure  of,  603. 
Columnar  layer  of  retina,  793. 
ColumniB  cameae,  340,  343. 
Columns  of  the  cord,  412. 


Columns  of  the  vagina,  686. 
Comes  nervi  ischiatici  artery,  643. 
phrenici  artery,  364. 
Commissure,  anterior,  217. 

of  the  cerebellum,  223, 227. 
of  the  cord,  413. 
great,  209. 

of  the  optic  nerves,  186. 
posterior,  217> 
soft,  217. 
Commiffiural  fibres  of  the  medulla,  194. 
Communicating  artery  of  anterior  cerebral, 

183. 
of  posterior  cerebral, 
183. 
in  the  palm,  291. 
peroneal  nerve,  668. 
Complexus  muscle,  392. 
Compressor  of  the  bulb,  427. 

of  the  nose,  21. 
Conarium,  218. 
Concha,  34. 

Cones  of  the  retina,  733. 
Con^nital  hernia.  469. 
Com  vasculosi,  626. 
Conical  papillae,  148. 
Conjoined  tendon,  448. 
Conjunctiva,  33. 
Conoid  ligament,  260. 
Constrictor  inferior,  123. 

of  the  fauces,  130. 
middle,  123. 
superior,  124. 
urethne,  430, 436. 
Conus  arteriosus,  340. 
Convolutions  of  the  brain,  203,  208. 
of  hemisphere,  204. 
of  longitudinal  fissure,  206. 
Coraco-brachialis  muscle,  268. 

clavicular  articulation,  260. 
humeral  ligament,  310. 
Cordiform  tendon,  630. 
Cords  of  the  abdominal  wall,  462. 
Cornea,  724. 

structure^  724. 
Comicula  luyngis,  166. 
Comua  of  gray  crescent,  413. 

of  lateral  ventricle,  210. 
Corona  glandis,  666. 
radiata,  220. 
Coronary  vessels  of  the  heart,  336. 
of  the  lips,  37. 
artery  of  the  stomadi,  486. 
ligament  of  the  liver,  476. 
plexus  of  the  stomach,  490. 
plexuses  of  the  hearty  337. 
sinus,  336,  363. 
vein  of  the  stomach,  488. 
Corpora  albicantia,  200. 
Arantii,  341,  344. 
cavernosa,  655,  679. 

Sniculata,  208,  222. 
alpighiana,  607,  616. 
mamiUaria,  200. 
olivaria,  191,  193. 
pyramidalia  anterim,  191,  192. 
posteriora,  191, 194. 
quadrigemina.  219. 


INDEX. 


767 


Corpora  restiformlA,  191, 194. 
CorpiiB  callofium,  201,  209. 

dentatum  cerebelli,  227. 
medullaeL  193. 
fimbriatum  uteri,  692. 
geniculatum  externum,  218. 
intenium,  218. 
Highiiiori^24. 
luteum,  592. 
oUvare,  191,  193.  219. 
spongiosum  uretnne,  566,  581. 
striatum,  213,  222. 
thyroideum,  119. 
Corpuscles  of  Malpij^hi,  507,  516.- 
Corrugator  cutis  ani,  420. 

supercilii  muscle,  23. 
Cortex  of  the  tongue,  151. 
Cortical  substance  of  the  kidney,  517. 
Costo-clayicular  ligament,  176. 
coracoid  membrane,  245. 
transverse  ligaments,  371. 
Cotunnius,  nerye  of,  141. 
Cotyloid  ligament,  661. 
Covered  band  of  Reil,  208. 
Cowper's  glands,  430. 
Cranial  aponeurosis,  3. 

nerves,  16,  (o)  134. 
Cremaster  muscle,  446. 
Cremasteric  artery,  453,  454. 

fascia,  446. 
Cribriform  fascia,  607. 
Crico-arytsenoid  articulation,  166. 

muscle,  lateral,  156. 
posterior,  155. 
thjrroid  articulation,  165. 
membrane,  166. 
muscle,  155. 
Cricoid  cartila^,  163. 
Crista  vestibuli,  750. 
Crucial  ligaments,  701. 
Crura  cerebelli,  226. 

cerebri,  198,  222. 
of  the  diaphragm,  530. 
of  the  fornix,  212. 
Crural  arch,  613. 

deep,  453,  613. 
canal,  614. 
hernia,  465,  615. 
nerve,  (o)  542,  (d)  628. 
ring,  464,  615. 
sheath,  464.  613. 
Crypts  of  Lieberkiihn,  498. 
Crystalline  capsule,  737. 
lens,  737. 
structure,  737. 
Cuneiform  cartilages,  165. 
Cupola  cochlea;,  752. 
Curve  of  the  urethra,  555. 
Cutaneous  nerves  of  the  abdomen,  438. 

of  the  arm,  265. 
of  the  back,  381. 
of  the  buttock,  638. 
of  the  face,  38. 
of  the  foot,  back,  689. 
sole,  676. 
of  the  forearm,  278. 
of  the  hand,  back,  278. 
of  the  hand,  palm,  2^. 


Cutaneous  nerves  of  the  head.  6. 

of  the  leg,  back,  666. 
front,  689. 
of  the  neck,  belmid,'381. 
fore  part,  59. 
of  the  perin»um,422,425. 
of  the  shoulder,  256. 
of  the  thigh,  front,  608. 
of  the  thorax,  238. 
Cystic  artery,  487- 
duct,  515. 
plexus  of  nerves,  490. 

Dartoid  tissue.  440. 

Decussation  or  the  oblong  medulla,  194. 
Deep  cervical  artery,  (oj  71,  (d)  397. 
crural  arch,  453.  613. 
transyerse  muscle  of  perinsBum,  427, 

434. 
Deferential  artery,  583. 
Deltoid  ligament,  708. 

muscle,  257. 
Dens  sapientiae,  133. 
Dental  artery,  anterior,  102. 
inferior,  88,  92. 
superior,  89, 102. 
nenre,  anterior,  101. 
inferior,  91. 
posterior,  101. 
Dentate,  lamina,  214. 

ligament,  407. 
Denticulate  lamina,  754. 
Depressor  an^uli  oris,  26. 
epi^lottidis,  157. 
labii  inferioris,  25. 
alie  nasi,  22. 
Descendens  noni  nerve,  76, 113. 
Descending  colon,  470. 
Diaphragm,  327,  528. 

arteries  of,  534. 
plexus  of,  400. 
Digastric  muscle,  75. 
nerve,  36. 
Digital  arteries  of  plantar,  685. 
of  radial,  299. 
of  tibial,  anterior,  686. 
of  ulnar,  292. 
neryes  of  median,  293. 
of  plantar,  680. 
of  radial,  278. 
of  ulnar,  292. 
Dilator  of  the  nose,  22. 

of  the  pupil,  729. 
Discus  proligerus,  591. 
Dissection  of  the  abdomen,  436. 

of  the  abdominal  cavity,  466. 
of  the  anterior  comnussure,  217< 
of  the  arm.  236,  263. 
of  the  axilla,  240. 
of  the  back,  380. 
of  the  base  of  the  skull,  12. 
of  the  brain,  membranes,  and 

neryes,  179. 
of  the  buttock,  637. 
of  the  cardiac  plexus,  356. 
of  the  carotid  artery,  intemsl. 


of  the  carotid  plcms  M. 
ofthB™i.iitlluiu/.'-:2. 
ofthe.-.nl.i'jiii.  ir^S. 

Ofth8,.lVT.',^.:l]!-"liril,WI,20B. 

oftho  ,,-.i  .:i.-ii..if  III.  il3,222, 

ofthBr.i,-..,.!.,,.   ...s, 
of  the  eitCTnal  ear,  33,  739. 
of  the  inletnal  rar,  7*1- 
of  the  eighth  Derre,  107- 
of  the  eve,  722. 

lidi,3I. 
of  the  face,  20. 
of  fucia  lumborum,  386. 
of  femoral  hernia,  463,  S12. 
ri  the  fifth  ventricle  of  the  brun, 
212. 
ofthe  foot,  back,  689. 
nle,  «7B. 
of  Ihefbreann,  276. 

UA,  301. 

front,  276. 
ofthe  fourth  TentriclB,  227. 
ofthe    Kli>^o-|iluirjiigtnL  n«JJ[«. 

of  the  buid,  back,  277- 

palm,  289. 
ofthe  head,  external  parta,  1. 

inumal  parta,  9. 
of  the  heart.  333. 
of  tlie  hypogastric  plesna,  48l. 
oftho  interior  maiiUury  ncrre, 

of  the  injfuiniil  hernia,  466. 

of  the  interna]  maii-llary  "^• 

of  JacobaOQ-t  nerve,  109,  747. 
of  the  Uhyrinth,  749. 
of  tbclarjni,  154. 

cartilage^  162. 
muHolea,  164. 
nerrce,  161. 
of  the  lateral  Tcntricles,  209. 
of  the  left  aide  of  the  neck,  1 18. 
of  the  1^,  back,  666. 
front,  688. 
of  the  linmenta  of  atlas  and 
axil,  172. 
of  the  ligaments  of  atlaa  and 
oceipnt,  172. 
of  the   ligamenta   of  aiia  and 
occiput,  174. 
of  the  liframenta  of  clavicle  and 
scapula,  280. 
oftheligamentaofhipjoin*  "^ 
of  the  liiamenta  of  jaw,  BS. 
of  the  UgameDta  of  lower  limb, 
697- 
of  the  limmcnts  of  pclvia.  55o, 


li  the  liKamenta  of  upper  limb, 
309 

ofthe  ligamenta  of  the  vertebrs, 
873 

of  the  lower  limb,  687. 

of  Meckel's  rangUon,  139. 

ofthe  medulla  obloogaU,  IS9. 

of  the  neck,  61. 


INDEX. 

DiMeotion  ofthe  neck,  interior  triangle,  69. 
left  aide,  116. 
jKNteriu'triiiigle,  53. 
ofthe  ninth  neire,  112. 
ofthe  nose,  134. 
of  the  ophthalmic  of  the  Gflh 
n..rve,  18,  40. 
of  the  oitit,  39. 
of  the  otic  ganglion,  146. 
of  the  peine,  female,  666. 


iw,  667. 
of  the  pelTis,  male,  646. 

side  view,  646. 
of  the  perinvum,  female,  433. 


107,; 


1, 131. 


<f  the  pool, 
ofthe  popliteal  apace.  651. 
of  theportio  dura  nerve,  36, 1*4. 
of  the  prv  vertebral  nuaclea,  168. 
ofthe  ptcrvgoid  r^igion,  82, 
of  the  Hcriil  plexiu,  066. 
oftho  gflphcnoua  openiag,  61Z 
of  the  wmilunar  ganglia,  4S9. 
oflheehoulder,  256. 
of  Iheeoft  palate,  128. 
ofthe  solar  pleiua,  489, 
ofthi^apinaf  cord,  409. 

Bccceeory  nenre.lOT. 
ofthe  tuVlavian  artery,  60. 
oftho  aubmaiillarr  regiaQ.93. 
ofthe  auiicrior  maxillory  acire, 
100. 
of  the  tceti^  S23. 
of  the  thigh,  bwik,  650, 666. 

l^ant,604. 
of  the  third  rentriols,  2ia 
ofthe  thorxi,  326. 
of  the  tongue,  148. 
of  the  tnanguUr  spaoe  of  the 
thigh,  616. 
ofthe  tympanum,  741. 


otthc  taDgne  97 


acholodocbna  4SS  49   601 


ejeculatorina,  673, 
hvpatieus,  468,614. 
lymphaticua.  7 1,  SO' 
pancreatictu,  60S- 
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Dootuf  BiTimam,  99. 
Stenonis,  29. 
thoradous,  117,  365,  640. 
venosuB,  510. 
Whartonii,  93,  99. 
Duodenum,  connections,  482. 

peritoneum  of,  475. 
Dura  mater,  9,  12. 

of  the  cord,  404. 
nerves  of,  16,  407. 
vessels  of,  15,  407. 

Ear,  external,  33,  739. 

internal,  741. 
Eighth  nerve,  19,  (o)  188. 
Eiaculator  urinoD,  426. 
Elastic  layers  of  cornea,  725. 
Elbow  joint,  312. 
Eminentia  collateralis,  211. 

teres,  229. 
Enoephalon,  179. 
Endocardium,  348. 
Endolymph,  756. 
Epen^yma,  ventriculorum,  210. 
Epididymis,  526. 
Epigastric  artery,  454,  535. 

sunerficial,  439,  619. 
re^on  of  tne  abdomen,  467. 
vems,  464. 
Epiglottideaii  glimd,  161. 
Epiglottis,  165. 
Erector  ditoridis,  434. 
perns,  426. 
spinte,  391. 
Ethmoidsl  arteries,  46. 
Eustachian  tubo,  cartilaginous  part,  126. 

osseous  part,  743. 
valve,  339. 
Extensor  carpi  radiaUs  brevis,  303. 

longus,  302. 
carpi  ulnarisj  304. 
digiti  minimi,  304. 
digitorum  brevis,  695. 

communis.  303. 
longus  peois,  692. 
indids,  305. 
ossit  metacarpi,  305. 
proprius  pollicii,  691.  ^ 
primi  intemodii  pollicis,  305. 
secundi  intemodii  pollicii,  305. 
External  cutaneous  nerves  of  arm,  266, 278. 

of  thi^  (0)542, 
(d)609. 
saphenous  nerve,  655,  668,  690. 
vein,  466,  689. 
Eye-ball,  722. 
brows,  31. 
lashes,  31. 
Uds,dl. 

muscles  of,  32. 
nerves  of,  33. 
structure,  81. 
sis,  33. 


188. 
478. 


Face,  diisection  of,  20. 
Facial 


al  artery,  (d)  47,  (o)  79. 

nerve,  (d)  36,  (c)  645,  (o) 
iform  ligament  <u  the  liver, 


Falciform 


Falciform  border  of  saphenous  opening,  612 
Fallopian  tube,  559,  592. 
Falx  cerebelU,  12. 

cerebri,  10. 
Fascia,  axillary,  237. 

brachial,  266. 

cervical,  deep,  53,  59. 

costo-coraooid,  245. 

cremasteric,  446. 

cribriform,  607. 

of  the  forearm,  279. 

iliac,  464,  539. 

intermuscular  of  the  humerus,  274. 

of  the  thigh,  627. 
lata,  610,  651. 
of  the  leg,  668,  690. 
lumborum,  385. 
obturator,  546. 
palmar,  290. 
pelvic,  546. 
periiueal,  deep,  428, 

super6cial,  425. 
plantar,  deep,  676. 
propria,  616. 
recto-vesical,  549. 
spermatic,  458. 
temporal,  4. 
transversalis,  451,  463. 
Fasciculus  teres,  229. 
Femoral  artery,  618,  624. 
herma,  463,  615. 
ligament,  612. 
vein,  619,  624. 
Femoro-tibial  articulation,  697. 
Fenestra  ovalis,  741. 

rotundiL  741. 
Fibres  of  the  cereorum,  220. 
of  the  cerebellum,  227. 
ofMUUer,  734. 
FibroHUutilage.    See  Interarticular. 
of  heart,  345. 
of  tongue,  150. 
Fibrous  coat  of  eye,  723. 
Fifth  nerve,  17,  l87. 

ventricle  of  brain,  212. 
Filiform  papilla),  148. 
Fillet  of  the  corpus  callosum,  209. 

of  the  oUvanr  body,  194,  197,  210. 
Filum  terminale,  w!. 
Fimbria)  of  the  Fallopian  tube,  592. 
First  nerve,  (o)  135,  (c)  16,  (d)  138. 
Fissure,  longitudinal,  201. 

paneto-ocdpital,  203,  207. 
of  Bolando,  203. 
of  Sylvius,  202. 
transverse  of  brain,  214. 
Fissures  of  Santorini,  35. 
of  the  cord,  412. 
of  the  cerebrum,  202. 
Flexor  accessorius  muscle^  682. 
brevis  minimi  digiti,  298. 

pedis,  685. 
carpi  radialis,  281,  301. 

ulnaris,282. 
digitorum  brevis  pedis,  678. 

longus  pedis,  672,  681 
profundus,  288, 294. 
sublimis,  284,  m. 
8  D 
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Flexor  pollicis  longuB,  288,  295. 

^dis,671,682. 
brerU,  296. 

pedis,  683. 
Flocculus  cercbelU,  225. 
Follicles,  Meibomian,  32. 
ceniminous,  740. 
solitary,  493,  504. 
Foot,  dorsum,  68B. 

sole,  675. 
Foramen  of  Monro,  213. 
oTale,  338. 
for  vena  cara,  531. 
of  Winslow,  474. 
Foramina  Thcbcsii,  338. 
Forearm,  dissection  of,  276. 

cutaneous  nerres,  278. 
veins,  277. 
Fornix^  212. 
Fossa,  ischio-rectal,  419. 

navicular  of  the  urethra,  578. 

of  the  pudendum,  584. 
ovalis,  338. 
Fossa)  of  abdominal  wall,  462. 
Fourth  nerve,  (o)  187,  (c)  16,  (d)  40. 

ventricle,  227. 
Fovea,  centralis,  732. 

hemispherica,  750. 
semi-elliptica,  750. 
Fove®  of  fourth  ventricle,  229. 
Fnenulum  labii,  584. 
Frsenum  linguae,  148. 

pneputii,  565. 
Frontal  artery,  5,  46. 
nerve,  40. 
lobe,  203. 
vein,  6. 
Fungiform  papillee,  148. 
Funiculus  gracilis,  191. 
lateralis,  191. 

Galactophorus  ducts,  239. 
Oalen,  veins  of,  216. 
GaU  bladder,  514. 

structure^  514. 
Ganglia,  cervical,  inferior,  116, 121. 

middle,  115,  121. 
superior,  114, 121. 
lumbar,  543. 
sacral,  568. 
semilunar,  490. 
of  spinal  nerves,  409. 
thoracic,  365. 
Ganglion  of  the  vagus,  110. 
Gasserian,  18. 
impar,  568. 
jugular,  109. 
lenticular,  45. 
Meckel's,  141. 
ophthalmic,  45. 
otic,  146. 
petrosal,  109. 
spheno-palatine,  141. 
submaxillarj,  97. 
thyroid,  115. 
Gastric  arteries,  485. 

vein,  488. 
Oastro-ooUc  omentum,  V(4. 


Gastro-epiploic  arteries,  485,  486. 
vein,  488. 

hepatic  omentum.  474. 
Gastrocnemius  muscle,  6o8. 
Gemellus  inferior  muscle,  647. 
superior  muscle,  647. 
Geniculate  bodies,  208,  222. 
Genio-hyo-glossus,  96,  151. 

hyoid  muscle,  96. 
Genital  organs,  555, 584. 
Genito-crural  nerve,  (o)  542,  (d)  453,  6 
Gimbemat's  ligament,  444,  613. 
Gland,  lachrymal,  40. 
parotid,  28. 
prostate,  553,  569. 
sublingual,  99. 
submaxillary,  93. 
Glands,  aryta?noid,  132. 

axillarj',  243. 

Bartholine's,  588. 

bronchial,  365. 

Brunner's,  500. 

cardiac,  365. 

ceruminous,  740. 

cervical,  57,  58. 

concatenate,  58. 

Cowper's,  430,  653. 

Haver's,  663. 

inguinal,  440,  606. 

intercostal,  365. 

intestinal,  480. 

labial,  133. 

laryngeal,  161. 

lingual,  152. 

lumbar,  540. 

mammary,  238. 

mediastinal,  365. 

Meibomian,  32. 

mesenteric,  479. 

molar,  30. 

oesojphageal,  365. 

of  racchioni,  9. 

gjlvic,  569. 
eyer's,  499. 

popliteaU  655. 

solitary,  498,  504. 

sternal,  365. 

tracheal,  365. 
Glans  of  the  clitoris,  584. 

of  the  penis,  555. 
Glaserian-fissure,  741. 
Glenoid  ligament,  310. 
Glisson's  capsule,  510. 
Globus  major  epidid3rmis,  526. 

minor  epididymis,  526. 
Glomerulus,  518. 

Glosso-pharj-ngeal  nerve,  (o)  188,  (d)  10 

1« 
nucleus,  196. 
Glottis.  158. 
Gluteal  artery,  (o)  563,  (d)  643. 

nerve,  superior,  541,  644. 

nerves,  inferior,  646. 
Gluteus  maximus  muscle,  640. 

medius  muscle,  642. 

minimus  muscle,  644. 
Graafian  vesicles,  591. 
Gracilis  musole,  631. 
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Graimlar  la^er  of  retina,  734. 
Gray  commissure  of  the  cord,  413. 
crescent  of  the  cord,  413. 
substance  of  the  corpus  striatum,  213. 
of  the  medulla  oblongata, 

194,229. 
of  the  third  rentricle,  217. 
tubercle  of  Eolando,  195. 
Great  omentum,  474. 
Gustatory  nerre,  92,  (d)  97, 155. 
Gyrus  fomicatus,  206. 

Hiemorrhoidal  artery,  inferior,  422. 

middle,  563. 
superior,  (o)  480, 564, 
(d)  583. 
nerre,  inferior,  422. 
plexus,  568. 
veins,  565. 
Ham,  651. 

Hamulus  laminae  spiralis,  753. 
Hand,  dissection  or,  289. 
Head,  diesection  of,  1. 
Heart,  333. 

constituents,  334. 
dissection  of,  338. 
position,  334. 
structure  of,  344. 
Helicine  arteries,  581. 
Helicis  major  muscle,  34. 
minor  muscle,  34. 
Helicotrema,  753. 
Helix,  34. 

Hepatic  artery,  485,  (d)  513. 
cells,  511. 
ducts,  488,  (o)  511. 
plexus,  490. 
Teins,  513,  537. 
Hernia,  crural  or  femoral,  465,  615. 
inguinal,  external,  456. 
internal,  400. 
umbilical,  451. 
Hiatus  cochleae,  753. 
Hip  joint,  659. 
Hippocampus  major,  214. 
minor,  214. 
Hollow  before  elbow,  280. 
Humero-cubital  articulation,  312. 
Hunter's  canal,  624. 
Hyaloid  membrane,  735. 
Hymen,  585. 

Hyo-gloMus  muscle,  95, 151. 
glossal  membrane,  150. 
Hyoid  bone,  163. 

Hypochondriac  region  of  abdomen,  467. 
Hypogastric  artery,  561. 

plexus  of  nerves.  481. 
region  of  the  abaomen,  467. 
Hypoglossal  nerve,  (o)  189,(c)112,  (d)  76,99. 
nucleus,  195. 

Ileo-ccKal  valve,  503. 
Heo-colic  artery,  478. 
valve,  503. 
Heum  intestine,  connections  of,  469. 

structure  of,  495. 
Hiac  artery,  common,  535. 
external,  535. 


Hiac  artery,  internal,  561. 
fasda,  539. 

re^on  of  the  abdomen,  467. 

vein,  common,  536. 

external,  536. 

internal.  565. 

Hiacus  muscle,  538,  636. 

Ilio-costalis,  391. 

femoral  articulation.  659. 
hypogastric  nerve,  (o)  542,  450,  638. 
inguinal  nerve,  (o)  542,  (d)  451, 608. 
lumbar  artery,  562. 
Incisor  branch  of  nerve,  92. 

teeth,  133. 
Incus,  744. 

Indicator  muscle,  306. 
Infantile  hernia,  459. 
Inferior  comu  of  the  lateral  ventricle.  211. 

maxillary  nerve,  (o)  18,  (d)  89, 
Infra-costal  muscles,  368. 
orbital  artery,  89, 102. 
nerves,  38,  101. 
vein,  102. 
scapular  artery,  248,  256. 
trochlear  nerve,  44. 
Infra-spinatus  muscle,  259. 
Infundibulum  of  the  brain,  200. 
Inguinal  canal,  456. 

f  lands,  440,  606. 
emia,  external,  456. 
internal,  459. 
region  of  the  abdomen,  467. 
Innominate  artery,  351. 
veins,  352. 
Interarticular  cartilage  of  the  law,  85. 

of  the  hip,  062. 
of  the  knee,  703. 
of  the  riba,  370. 
of  the  scapula,  261. 
sacro-iliac,  696. 
itemo  -  clATienlar. 
176. 
of    the    symphTiii 
pubis,  599. 
of  the  vertebne,  374. 
of  the  writt,  317. 
Interclavicular  ligament,  176. 
Intercolumnar  fascia,  443. 
fibres,  443. 
Intercostal  arteries,  anterior  branches,  254, 

362,  453. 
posterior  branches,  397, 

415. 
artery,  superior,  (o)  71,  (d)  353. 
muscle,  external,  *251,  36o. 
internal,  252,  368. 
nerves,  253,  368,  450. 

cutaneous,  anterior,  238. 

lateral,  238. 
veins,  superior,  363. 
Intercosto-humeral  nerve,  (o)  369,  (d)  238, 

266. 
Intermediate  tract,  414. 
Intermuseular  septa  of  the  arm,  274. 

of  the  foot,  677. 
of  the  thigh,  627. 
Internal  cutaneous  nerve  of  arm,  249,  266, 

271. 
3  D  2 
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Internal  cutaneous  nerre  of  thigh,  (o)  628, 

(d)609. 
saphenous  yein,  608.  689. 

nerve,  665, 668,  690. 
InteroMeous  arteries  of  the  foot,  696. 

of  the  hand,  298,  308. 
artery,  anterior,  268.  288. 

posterior,  307. 
ligament  of  the  arm,  314. 
of  the  leg,  706. 
muscles  of  the  foo^  687. 

of  the  hand,  299. 
nenre,  anterior,  276,  289. 
posterior,  308. 
Interspinal  muscles,  399. 
Intertransverse  muscles,  170,  400. 
Interrertebral  ganglia,  409. 

substance,  374. 
Intestinal  arteries,  478. 

canal  divisions,  469. 

structure,  496, 603. 
Intestine,  large,  469, 601. 
smaU,  469,  496. 
Intra-spinal  arteries,  416. 

veins,  416. 
Iris,  729. 

nerves  of,  730. 
structure  of,  729. 
vessels  of,  730. 
Ischio-rectal  fossa,  419. 
Island  of  BeU,  203. 
Isthmus  fkucium.  127. 

of  the  tnyroid  body,  119. 
of  the  uterus,  689. 
Iter  a  tertio  ad  quartimi  ventriculum,  217. 
ad  infundibulum,  217. 

Jacob's  membrane,  732. 

structure,  733. 
Jacobson's  nerve,  (o)  109,  (d^  748. 
Jejunum,  connections  of,  469. 

structure,  496. 
Joint,  ankle,  707. 
elbow,  312. 
great  toe,  716. 
hip,  669. 
knee,  697. 
lower  i  aw,  86. 
shoulder,  309. 
thumb,  320. 
wrist,  316. 
Jugular  ganglion,  109. 

vein,  anterior,  62. 
external,  29,  63. 
internal,  76,  106w 

Kidney,  616. 

connections  of,  471. 

structure,  617. 

vessels  of,  619. 
Knee  of  the  corpus  callosum,  201. 
joint,  697. 

Labia  pudendi  externa,  684. 
interna,  686. 
Labial  glands,  133. 

artery,  inferior,  27. 

nerve,  92. 


Labyrinth,  749. 

lining  of,  761. 
membranous,  766. 
osseous,  749. 
LaoluTmal  artery,  33,  46. 
oanab,  60. 
duct,  61. 
gland,  40. 
nerve,  41. 
point,  31,  60. 
sac,  61. 
Lactiferous  ducts,  239. 
Lacunae  of  the  urethra,  678. 
Tiamina  cinerea,  201. 
dentata,  214. 
reticularis,  766. 
spiralis  cochlea),  763. 
Tiaminm  of  cerebellum,  224. 

of  the  lens,  738. 
Large  intestine,  connections,  469. 

structure  and  form  of,  601. 
Laryngeal  arteries,  162. 

nerve,  external,  111. 

inferior,  (o)  112,  365,  (d) 

sunerior,  (o)  111,  (d)  162 
pouch,  169. 
Larynx,  164. 

aperture  of,  127,  158. 
cartilages  of,  163. 
interior  of,  168. 
ligaments,  166. 
muscles,  164. 
nerves,  161. 
ventricle,  159. 
vessels,  162. 
Lateral  column  of  the  medulla,  191, 193. 

of  the  cord,  413. 
Lateral  sinus,  13. 

ventricles,  210. 
Latissimus  dorsi,  260,  384. 
Laxator  tympanL  746. 
Leg,  dissection  oi  the  back,  666. 

front,  688. 
Lens  of  the  eye,  737. 

structure  of^  737. 
Lenticular  ganglion,  46. 
Levator  anguli  oris,  26. 

scapulsD,  386. 
ani,  421,  648. 
glandube  thyroidesc,  119. 
labii  superioris,  26. 

alieque  nasi,  22. 
inferioris,  26. 
palati.  129. 

palpebriB  superioris,  42. 
Levatores  costarum,  403. 
Lieberkiihn's  crypts,  498. 
Ligament  of  the  lung,  328. 
Ligaments  of  the  bladder,  649,  661. 
of  the  larynx,  166 
of  the  ovary,  669. 
of  the  pinna,  36. 
of  the  uterus^  567. 
Ligament,  acromio>clavicular,  261. 
alar  of  the  knee,  701. 
annular,  antoior  of  the  ankle, 
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ligament,  annular,  external  of  the  ankle, 

691. 
intenial  of  the  ankle, 

676. 
anterior  of  the  wrist 

aoo. 

posterior  of  the  wriit, 
301,309. 
anterior,  special,  of  ankle,  708. 

of  elbow  joint, 
318. 
of  knee  joint, 
700. 
of  wrist  joint, 
816. 
of  carpus,  318. 
astragalo-scaphoid,  711. 
atlo-axoid,  anterior,  172. 
posterior,  172. 
transverse,  175. 
calcaneo-astra^oid,  710. 
cuboid,  710. 
scaphoid,  711. 
capsular  of  tne  hip,  669. 
of  the  knee,  698. 
of  the  shoulder,  310. 
of  the  thumb,  320. 
carpal,  dorsal,  318. 
palmar,  318. 
carpo-metacarpal,  320. 
chrondo-stemal,  872. 
common,  anterior,  of  vertebrae, 

373. 
common  posterior,  373. 
conoid,  2i60. 
coraco-acromial,  260. 
clavicular,  260. 
humeral,  310. 
costo-clavicular,  176, 
corocoid,  246. 
transverse,  anterior,  371. 
middle,  371. 
posterior,  871. 
vertebral,  370. 
xiphoid,  872. 
cotyloid,  661. 
crico-thyroid,  166. 
crucial,  701. 
deltoid,  708. 

dorsal  of  the  carpus,  318. 
of  Gimbemat,  444,  613. 
glenoid,  310. 
ilio-femoral,  660. 
limibar,  698. 
interarticular,  of  the  clavicle, 

of  the  hip,  662. 
of  the  jaw,  86. 
of  the  knee,  703. 
of  the  pubei,  699. 
of  the  ribs,  870. 

ofthawriflt,8I7. 
interclavicular,  176. 
interoaseoua  of  aatragalna,  and  os 

oalds,  701. 
of  carpna,  818. 
of  cuneifom  bonei, 
714. 


Ligament,  interoiieous  of  metaeaipml  bonei, 

820. 
of  metatanal  bonea, 

716. 

of  radiua  and  ulna, 

814. 

of  the  Bcaphoid  and 

cuboid,  714. 

of    the     tibiii    and 

fibula,  706. 

interoeaeoua,  inferior,  of  the  tibia 

and  fibula,  707. 
interspinal,  377. 
intertransverse,  377* 
intervertebral,  374. 
lateral,  external  of  the  ankle,  708. 
internal,  708.. 
external   of  the   eaipua, 

internal,  319. 
external  of  the  elbow,  812. 
internal,  312. 
phalangeal    of  the   foot, 

718. 
phalangeal  of  the  hand. 

823. 
external  of  the  jaw,  86. 
internal,  86. 

external  of  the  knee,  699. 
internal,  699. 
external  of  the  wrist,  816. 
internal,  816. 
long  plantar,  712. 
metacarpal,  doraal,  320. 
palmar,  320. 
metatarsal,  oorsal,  716. 

plantar,  716. 
mucous,  701. 
obturator,  698. 

occipito-atloid,  anterior,  172. 
posterior,  178. 
ocdpito-axoid,  174. 
odontoid,  174. 
orbicular  of  the  radius,  314. 
of  the  patella,  700. 
palmar  of  carpus,  818. 
peroneo-tibial,  706. 
of  Poupart.  444.  613. 
posterior  or  ankle,  708. 
of  carpus,  318. 
of  elbow,  313. 
of  knee,  699. 
of  scapula,  262. 
ofwnst,316. 
proper  of  the  scMula,  262. 
pubic  anterior,  699. 
superior^  699. 
round  of  the  hip,  662. 
round  of  the  radius  and  nhuL816. 
sacro-coceygeal,  anterior,  606. 
posterior,  606. 
aacro-iliac,  anterior,  696. 
posterior,  696. 
aacro-sciatio*  large,  697,  660. 
snudL  697,  660. 
saoio-Tertebral,  696.        ^^ 
of  the  Bcapula,  anterior «  ^^», 
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ligament,  sterno-claTicular,  176. 
stylo-hyoid,  103. 

maxillary,  85. 
subpubic,  699. 
supraspinous,  377. 
suspensory  of  penis,  440. 
tarso-metatarsal,  dorsaL  716. 

lateral,  716. 
plantar,  716. 
thyro-arytsnoid,  167. 
epiglottidmn,  167. 
hyoid,  166. 
tibio-tarsal,  708. 
transverse  of  the  atlas,  176. 

of  the  fingers,  291. 
transrerse  of  the  hip,  662. 
of  the  knee,  703. 
of  metacarpus,  299. 
of  metatarsus.  686. 
of  the  toes,  677. 
trapeioid,  260. 

triangular  of  the  abdomen,  444. 
of  the  urethra,  428. 
of  Window,  or  posterior,  699. 
ligamentnm  arcuatum,  63 1 . 

denticulatum,  406. 
ductCls  arteriosi,  346. 
latum  pulmonis,  328. 
longum  plant®,  712. 
mucosum,  701. 
nuchn,  383. 
patellflD,  700. 
spirale,  764. 
subflayimi,  376. 
teres,  662. 
limb,  upper,  236. 
lower,  604. 
limbos  oochlesc.  764. 
luteus,  732. 
membrane  of  retina,  734. 
.443. 

lunaris,  460. 
lineiB  transverssB,  449. 
lingual  artenr,  77,  97. 
glanos,  162. 
nerre,  92,  97, 163. 
vein,  97. 
lingualis  muscles,  162. 
lips,  133. 

liouor  Cotunnii,  761. 
lithotomy,  parts  cut,  432. 
Liyer,  607. 

connections  of,  471. 
ligaments,  476. 
structure,  610. 
vessels,  612. 
Lobes  of  the  cerebellum.  224. 

of  the  cerebrum,  203. 
Lobuka  of  the  testis,  626. 
of  the  liver,  610. 
Lobulus  aoris,  34. 

oaudatus,  609. 
qnadratus,  608. 
Spigelu,  609. 
Loonaniger,  200. 

pmoratus  anticus,  201. 
posticus,  200. 
LOS  dom,  391. 


Longitudinal  fibres  cf  tins  Vrain,  201. 
fissure  of  the  liver,  609. 
sinus,  inferior,  13. 
superior,  10. 
Longos  colli  muscle,  168. 
Lumbar  aponeurosis,  386. 
arteries,  643. 

anterior  branches,  644. 
posterior  branches,  398. 
ganglia,  643. 
glands,  640. 
nerves,  anterior  branches,  641 . 

posterior  branches,  398, 416. 
plexus,  641. 

re^on  of  the  abdomen,  467. 
vems,  637,  644. 
Lumbo-sacral  nerve,  641. 
Lumbrioales  of  the  foot,  682. 
of  the  hand,  296. 
Lungi,368. 

connections,  330. 
physical  characters,  368. 
structure,  369. 
vessels  and  nerveSj  360. 
Lymphatic  duct,  117,  36d. 

right,  71,  366. 
Lymphatics  of  the  arm,  266. 
of  the  axilla,  243. 
ofthen-oin,  440,606. 
of  the  lungs,  361. 
of  the  mesentery,  479. 
of  the  neck,  68. 
of  the  pelvis,  669. 
of  the  popliteal  space,  666. 
of  the  thorax,  36i6. 
Lyra,  212. 

Malleolar  arteries,  604. 
Malleus,  744. 

muscles  of,  746. 
Malpighian  corpuscles  of  spleen,  607. 

of  kidney,  618. 
MamillsB  of  the  kidney,  616. 
Mamma,  238. 

structure  of,  239. 
Mammary  artery,  internal,  (o)  70,  (c)  263, 

364,  464. 
gland,  238. 
Masseter  muscle,  81. 
Masseteric  artery,  89. 
nerve,  90. 
Mastoid  cells,  742. 
Maxillary  artery,  internal,  87, 143. 

nerve,  inferior,  (o^  18,  (d)  89. 

superior,  18,  100. 
vein,  internal,  89. 
Meatoi  auditorius  extemus.  7S9. 

nerves  ot  740. 
vessels  oi,  740. 
minarius,  678. 
Meatuses  of  the  nose,  136. 
Meckel's  ganglion,  141 . 
Median  basilic  vein,  264. 
cephalic  vein,  264. 
nerve,  (o)  249,  (c)  270,  (d)  287, 292. 
vein,  264,  277. 
Mediastinal  arteries,  263,  362. 
Mediastinum  of  thorax,  328. 


MeduatiDum  ot  tatb,  624. 
Medulla  obloDgntit,  190. 

rr  matter  of,  194, 229. 

MediULuy  lubitaDce  of  the  kidney,  616. 
Telmn,  anteriar,  226. 
poiterior,  226, 
Heibamian  folliclcB,  32. 
Hembnuia  baeilaris,  7M. 
granulou,  £91. 
piEmenlii,  736. 
pupillana,  729. 
reticulorU,  7dS. 
BBccifonuia,  3IS. 
tjminni,  743. 
Uembrane  of  Corti,  766. 

of  Demoun,  72S. 
hjaloid,  735. 
Jacob's,  732. 
of  the  labyrinth,  761. 
of  Reinner,  764. 
MembraneB  of  the  brain,  9,  178. 
of  spinal  cord,  404. 
UembmiDiu  labyrinth,  766. 

part  of  the  cochlea,  754. 
part  of  the  urcthia,  678. 
Heningesl  arKry,  anterior,  16. 
niiddte,  16,  88. 
posterior,  16,  80, 181. 


Ueieateric  artery,  inferior,  180. 


vein,  infenor,  480. 
.uperior,  478. 
Mesentery,  476. 
McBo-aecuni,  476. 

eoloD,  left,  475. 
right,  476. 
transTeiw,  476. 
Tectum,  476,  560. 
Metacarpal  arteries,  2S6,  308. 
HeCatatsal  ariery,  696. 
Milml  Tslve.  ,H3. 
Modiolus  of  the  cochlea,  752. 
Molar  teeth,  133. 
Klands.  80. 
Mons  Veneris,  684. 
Motor  ocuU  nerre,  (o)  187,  CO  16,  (d)  43, 


Mouth,  cavity  of,  132. 
llucous  ligsment,  701. 
MultifiiluB  spimn  muscle,  400. 
Muscularis  mucosa?,  496. 
Musculi  papillsres,  340,  343. 


47. 


Muaculo-pl 


J.  342. 


Muse,  abductor  dj 


Muse,  abductor  polUoii  pedis,  677. 


ad  wcro-lumbolem,  391. 
adductor  brevis,  633. 

dif^ti  minimi,  208. 
lon«us,632. 


poi&cisi 


pollicis  mauds,  296. 
Fedi<,683. 
BnooDeus,  304. 
anti-trapcus,  34. 
aijtainoideos,  166, 
attolleni  aurem,  2. 
attrshsna  aurem,  2. 
Bzygos  utuIbi,  131. 
biceps  femoris,  666,  699. 

Oeior,  cubiti,  267,  289,  310. 
brachialis  anticos,  272,  289. 
buccinator,  26. 
cerricalia  ascendeni,  391. 
chondTD-glossus,  161. 
eiliaris,  728. 
circumSexus  palati,  129. 
coccygeua,  647. 

compressor  nans,  21. 
constrictor  inferior,  123. 

isthmi  faucium,  130. 

medius,  123, 

superior,  124. 

urethra.  430,  4SS. 
coTaco-brachialis,  268. 
corrugator  cutis  aui,  420. 

superdlii,  23. 
cremastericus,  446. 
crioo-aryticnoideui  lateralis,  166. 


tbyroidcu 
lloides,  257.  ' 


166. 


depreasar  anguU  oris,  26. 

epiglotCidis,  167. 
depressor  lubii  tnTerinris,  26. 

■he  nasi,  22. 
diaphiasma,  628,  369. 
dirastricus,  76. 
dilatator  naria,  22. 

pupilln,  729. 
ejaculflloc  urina,  426. 
erector  clitoridis,  434. 


,391. 


ST  carpi  ladialis  breiior,  303. 
longior,  302. 
ulnaris,304. 
breris  digitorum  pedii,  696. 
digit!  miaiini,  304. 
digitorum  communis,  303. 
indicia,  306. 
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Husc.  flexor  oorpi  ulnaris,  282. 

digitorum  brevis  pedisj  678. 

loBgua  pedis,   672, 
681. 
prof^dus,  287, 294. 
sublimiB,  284,  294. 
poUicis  longui,  288, 296. 

pedis,  671, 682. 
poUicis  breyis,  296. 

pedis,  683. 
gastrocnemius,  668. 
gemellus  inferior,  647. 
superior,  647. 
genio-hyo-glosBus,  96,  151. 

hToideus,  96. 
glosso-pnaryngeus,  152. 
gluteus  maximus,  640. 
medius,  642. 
minimus,  644. 
631. 
lelicis  major,  35. 
minor,  35. 
hyo-gloesus,  95,  189. 
iUacus,  538,  636. 
ilio-cofltalis,  391. 
indicator,  306. 
infra-costalis,  368. 
infra-spinatus,  259. 
intercostales  extemi,  251,  368. 
intend,  252,  368. 
iilieroflBei  mantis  dorsales,  299. 

palmares,  299. 
pedis  dorsales,  687. 
nlantares,  687. 
interspinales,  399. 
intertransversales,  170,  399. 
kerato-cricoideus,  156. 
latissimus  dorsi^  250,  384. 
laxator  tympani,  746. 
levator  anguli  oris,  26. 

Bcapulse,  386. 
ani,  421,  548. 
elanduUe  thyroideeo,  119. 
labii  superioris,  25. 

alsB  nasi,  22. 
labii  inferioris,  25. . 
palati,  129. 
palpebree,  42. 
UTuUe,  131. 
levatores  costarum,  402. 
linguales,  152. 
longissimus  dorsi,  391. 
longus  colli,  168. 
lumbricales  mantis,  295. 

pedis,  682. 
mallei  extemus,  746. 
intemus,  746. 
massetericus,  81. 
multifidus  spinas,  400. 
mylo-hjoideus,  93. 
obliquus  abdominis  extemus,  441. 

intemus,  445. 
capitis  inferior,  399. 
superior,  399. 
oculi  inferior,  48. 
superior,  42. 
obturator  extemus,  636,  648. 
intemus,  59^  647. 


Muflc.  occipito-frontali^  2. 
omo-hyoideus,  64,  38^ 
opponens  dis^iti  minimi,  296. 

pollicis,  296. 
orbicularis  oris,  24. 

palpebrarum,  23. 
orbitalis.  50. 
palato-glossus,  130,  151. 
pharyn^us.  130. 
palmans  brevis,  290. 
longus,  282. 
pectineus,  631. 
pectoralis  major,  243,  244. 

minor,  244. 
peroneus  brevis,  697. 

lonsns,  688,  696. 
tertius,  692. 
plantaris,  670. 
platysma  myoidee.  52,  58. 
popliteus,  671,  699. 
pronator  quadratus,  288. 
radii  teres,  280. 
psoas  magnus,  537,  636. 

parvus,  538. 
pterygoideus  extemus,  84. 
intemus,  84. 
P3rramidalis  abdominis,  450. 

nasi,  21. 
pyriformis,  594,  644. 
quadratus  femoris,  648. 

lumborum,  539. 
rectus  abdominis,  448. 

capitis  anucus  major,  169. 
minor,  169. 
lateralis,  113. 
posticus  major,  398. 
minor,  398. 
femoris,  625,  644. 
oculi  extemus,  47. 
inferior,  47. 
intemus,  47. 
superior,  42. 
retrahens  aurem^  2. 
rbomboideus  major,  386. 
minor.  386. 
risorius  Santorini,  26. 
rotatores  dorsi,  401. 
sacro-lumbalis,  391. 
salpingo-pharyngeus,  125. 
sartorius,  621. 
scalenus  anticus,  67. 
medius,  67. 
posticus,  67. 
semi-spinalis  colli,  399. 
dorsi,  399. 
semi-membranosus,  658, 699. 
semi>tendinosus,  656. 
serratus  magnus,  250. 

posticus  inferior,  388. 
superior,  dS8, 
eoleus,  699. 

sphincter  ani  extemus,  421. 
intemus,  421. 
pupillae,  729. 
va^:insB.  434. 
spinalis  dorsi,  390. 
splenius  capitis,  389. 
com,  389. 


Mom.  itapediiu,  746. 

nema-aleido-mtutoidsui,  62. 
hf  oideiu,  6i. 
Ihjroidem,  64. 
Btylo-KloMiu,  95,  ISl. 
byoideue,  76. 
pFuuTOgeiu,  102. 
lubancwaeiu,  27S. 
■ubclaviiu,  246. 
Bubcmreiu,  627. 
aubacapularu,  2^. 
Bupiaator  ndii  brsTU,  307. 
Imgiui,  301. 
luprsipinatua,  262. 
temponilu,  4,  82. 
tcuiwr  pnlati,  129. 

tympMii,  746. 
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lajor,  269. 


J,  626. 


thjTo-arylafnoideui,  187. 

tibialis  snticua,  691. 

posticus,  672,  687. 
traFhelo-mastauleua,  391. 


«,447. 


colli,  se 

truuvemiB  surii,  35. 

liseuie,  1S2. 

pedji,  6S3. 

periniei,  427,  434. 
alter,  427. 

profimdui,  429,  434. 
trapeziui,  382. 
triuigulnriB  Btemi,  262. 
triccpa  eitcnsor  cnuij,  625. 
cubiti,  273. 
TBStui  extemui,  626. 

lygomsticiu  major,  26. 
minor,  26. 
Mvlo-hvoid  artery,  88. 
miucle,  93. 


cartitgea,  30. 
duct,  51. 

nerve,  (d)'43,  (c)  143,  (o)  46. 
Kaso-pulHtine  nerre,  141. 
■rtcry,  143. 
Neck,  anterior  triangle  of,  60. 

diuection  of,  51. 
Ncrre  of  Jacobun,  109,748. 

Wri.berp,  (o)  249,  (d)  266,  271. 
Nerre  to  tbe  interior  gemeUuil  and  qnitd- 


«,647. 


ipiiln,72. 
i,«7,647. 


obturator  internal, 
p«ctiiuiu,  629. 
pterrgoid,  inUtnal,  147. 


»,667. 


lomboid  muule,  73,  367. 
Bciieiii,  73. 
Kiratiu  mwcle,  (o)    72,   M) 

■ubclariui,  72. 
■uperior  gsiiiallui,  647. 


:o5  188,  (c)  18,  (d)  47. 
obturttoriuB,  543,  632. 


atromialei  cutanei,  73,  256. 

articulsrea  poplitci,  655. 

Brttculaiie  paplitei,  obturaturiui,  633, 


Jilcriug,  188,  750. 
ricular«e  anteriorea,  8. 
ricularis  magnus,  9,  67. 


auricularii  inferior,  91. 

posterior,  8,  38. 
auriculo-temponlii,  8,  SI.   . 
buccalea,  38,  90. 
buccinatoriuJ,  90. 
cardiacuB  inferiot,  (o)    116,  121,  (dj 

cardiacuamediua,  (o)llS,  121,  (d)  357. 

cardiacus  paeumogaatricui.  111,  355, 

(d)  367. 

cardiacui  superior,  (o)  116,  121,  (d) 


»,  72,  170 
poiWriores,  170,  394, 
cervicalia  lupertcialis,  67,  59. 
cervivo-facialit,  38. 
chorda  tympaui,  92,  146. 
ciliarcB  ganglii  ophthalmid,  46,  731. 
cUiaris  naaatia,  44,  (d)  731. 
circumflezui,  249,  258. 
claTicularo  cutanei,  67. 
coccvgealis,  402,  666. 
cochlearis,  758. 
cammunicans  Obularis,  66S. 
corporis  bulboti,  432. 
cruralis,  (oj  542,  (d)  628. 
cutanei  abdominii,  anlenorea,  439. 

latenUss,  438. 
cntaueua  eitemus  brathialis,  (o)  249, 
(oj  272,  (dj  278. 
lumtMlia,  (o)  542, 

,      U^- 

muacnlo  -  ipindii, 

266  276,  278. 

cuUnew  inttmui  brachiuia,  major, 

249,  271,  278. 

249,  266,  2.T^ 
femori^  (d^^^i. 
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Nerr,  cutaneus  intemus  musculo-BpiraliB, 

266,  276. 
cutaneus  medius  femoris,   (o)   628, 

(d}609. 
cutaneus  muBculo-cutaneus,  2oo. 
palmaris,  287,  290. 
plantarifl,  67o. 
radialis,  278. 
dorsalie  mantis,  287. 
dentales  posteriores,  101. 
dentalis,  anterior,  101. 

inferior,  91. 
descendens  noni,  76,  113. 
diaphragmaticus,  (o)  73,  (d)  354. 
dlgastricus,  36. 
digitales  mediani,  293. 
plantares,  680. 
radiales,  278. 
tilnares,  292. 
dorsales,   rami  anteriort^s,  253,  368, 

409. 
posterlores,  396,  409. 
dorsalis  penis,  432,  441. 

ulnaris^  278,  287. 
facialis,  35, 145. 
frontalis,  40. 
genito-cniralis,  562,  008. 

cruralis,  ramus  femoralis,  609. 
ramus  genitalis,  453. 
glosso-pharyngeus,  109, 153,  188. 
glutei  infenores,  646. 
gluteus  superior,  541,  644. 
gustatorius,  92,  97,  153. 
hsmorrhoidales  superiores,  481. 
hemorrhoidalis  inferior,  422. 
hypoglossus,  76,  99,  112, 153. 
ilio-hypogastricus,  450,  542,  638. 

in^nunalis,  451,  542,  608. 
incisonus,  92. 

infra-manllares  faciales,  38, 59. 
orbitales  nervi  facialis,  38. 
orbitalis,  50, 101. 
trochlearis,  44. 
intercostales,  253,  450. 
intercosto-cutanei  anterlores,  238, 439. 
catanei  laterales,  238,  438. 
humeralis,  269,  238, 266. 
interosseus  anticus,  289. 
posticus,  308. 
labialis,  92. 
lachrymalis,  41. 
laryngeus  extemus,  111. 

inferior,  (o)  355,  (d)  112, 

161. 
Iar3mgeu8  superior,  (o)  111,  (d)  162. 
lumbales,  rami  anteriores,  541. 

posteriores,  398,  415. 
lumbo-sacralis,  541. 
malares  nervi  facialis,  38. 
massetericus,  90. 
,     .       maxillaris  inferior,  (o)  18,  (d)  89. 

superior,  18,  100. 
medianus,  249,  270,  287,  292. 
meningei,  16. 
molles,  115. 

motor  ocuU,  (o)  187,  (c)  18,  (d)  43, 47. 
musculo-cutaneus  brachii,  249,  272, 

278. 


Nerr.  musculo-cutaneui  cruris,  696, 

9. 
musculo-spiralis,  (o)  249,  (d)  275. 
mylo-hyoiaeus,  92. 
nasalis,  (o)  40,  (d)  43,  46,  143. 
naso-palatinus,  141. 
obturatorius,  (o)  542,  (d)  633. 

articularis,  633,  655. 
occipitalis,  major,  395. 

minor,  (d)  8,  (o)  57. 
OBsophageales,  355. 
olfactonus,  (c)  16,  (d)  138,  (o)  185. 
ophthalmicus.  18,  40. 
opticus,  46, 138,  185,  218. 
orbitalis,  (d)  50,  (o)  101. 
palatinus  magnus,  141. 
medius,  142. 
minor,  142. 
palpebrales,  33,  101. 
palinaris  cutaneus,  290. 

ulnaris  profundus,  299. 
superficiales,  292. 
patellaris,  610,  629. 
perforans  Casserii,  (o)  249,  (c)  272, 

(d)  278. 
perinseales  superficiales,  422,  426. 
peronealis,  654. 
petrosiis  superfidalis  extemus,  20. 

magnus,  20, 143. 
parruB,  20,  749. 
pharyngei,  109, 115. 
pharyngeus.  111. 
phrenicus,  73,  354. 
plantaris  extemus,  681. 

extemus  profundus,  686. 
intemus,  680. 
pneumo>gastricus,  110,  188,  354, 491. 
popliteus  extemus,  654. 
intemus,  654. 
portio  dura,  35,  144,  188. 

mollis,  (o)  188,  (d)  758. 
pterygoidei,  91. 
pterygoideus  intemua.  91,  147. 
pudendus  inferior,  (o)  646,  (d)  426, 

439. 
intemus,  (o)  567,  (d)  422, 

432,441. 
pulmonares  anteriores,  355. 
posteriores,  355. 
radiaUs,  278,  287. 
recurrens,  112,  355,  (d^  161. 

articularis,  o96. 
sacrales,  rami  anterior^,  566. 

posteriores,  401,  638. 
saphenus  extemus,  668,  (d)  690. 

intemus,  (o)  628,  (d)  610, 

628,690, 
sciaticas  magnus,  567,  646, 658. 

parvus,  567,  638,  641,  658. 
spermaticL  481. 
spheno-palatini,  101. 
splanchnicua  major,  (o)  367,  491. 

minor,  (o)  368,  (d)  491. 
minimua,  (o)  368,   (d) 

491. 
splenic!,  490. 
stylo>hyoideus,  87. 
lubocoipitalia,  iimua  anterior,  113. 


Berr.  BuboccipiUlu  nunui  poiteriar, 
luUcapul&rsa,  249. 
aup«rfid«lii  cordii  dexter,    (a)    1 
[d)3i 


(d)36e. 
W  121, 
Cd)  337. 


lupra-nuiillflrea  ner ,  __. 

orbiMlia,  0,  40. 
■capulariB,  73,  2S3, 378. 

■jmulbeticus  4bdomiau,  481,  489, 
643. 
cerridi,  113. 
pfllTu,  S67. 
thomcia,  356,  367. 
tamporalea  nerri  fooiuliB,  38. 
profundi,  90. 
■uperSdBlea,  (d)  8,  (a)  38. 
leinparo-faculii,  37. 

malaria,  50,  lOI. 
thoraeici,  ■" "    ' 


eriDm,  249. 

talea,  238. 

ptxterior,  72,  250. 


litei 


trigeminm,  17,  187. 
trochlearU,  17,  40,  187. 
tTmpanicus,  (o)  109,  (d)  748. 


vaginnles,  568. 
TratibuUrU,  768, 
vidian  lu,  112. 
Ninth  nerre,  fo)  189,  (c)  112,  (d)  78,  99. 
Nipple  of  the  breut,  2^. 
Module,  224. 
Now,  cartiUgEa,  30. 
cavity  of,  134. 
meatuBH  of.  139. 
nerTeeandTaaaelaor,  141,143. 
Nuclei  of  medulla  oblongata,  195. 
NuclcuB  eaudalus,  213. 

lenticukris,  313. 
Nutritioui  arter;  of  fibula,  674. 
of  femur,  634. 
of  humerua,  270. 
of  (ibis,  673. 
Nymphss  584. 

Obli^uui  Bbdomioia  citeraua,  441. 
interaus,  445. 
capitia  inferior  mutcle,  3B9. 
superior  muacle,  399. 
Dcnli  inferioc,  48. 

Obturator  artery,  (o)  663,  (i)  637. 
laicia.  546. 
ligiimeiit,  698. 
membrBne,  698. 
muacle,  extoW,  636,  648. 
intmuL  594,  649. 
a,  (o>6«r(a)« 


Odontoid  lii. 

(Eaopbagua,  connectiona  of,  120,  364. 

itructure,  132,  364. 
(Eaophageal  arlsries,  362,  486. 
nervea,  365. 

apening  of  diaphragm,  531. 
Ol&ctorv  bulb,  1S6. 
cell*,  138. 

nerve,  (o)  185,  (d)  138. 
region,  137. 
Olivarr  body,  191,  193. 
conuniaaure,  194. 
bsciculus,  194, 197,  219. 
Omeatum,  great,  474. 
amall,  474. 
apleme,  474. 
Omo-hfiud  muacle,  64. 
Ophthalmic  artery,  19,  46. 
gangUoD,  46. 
ner^e.^^0)  18,  (c)  18,  (d)  40. 

Opponnia  pollicia  muacle,  296. 

"--= ^-sure,  186. 

(0),   186,   218,    (a)   46,^ 

thalamus  217,  222. 
tract,  186. 
Ora  serrata,  732. 

Orbicular  ligament  of  the  tadiot,  314. 
Orbioularo  oria,  24. 

palpebranim,  23. 
Orbit,  39. 

muaclei  of,  42, 47. 
nerve*,  40. 
perunleum  o^  39. 
Te*aeliL46. 
Orbital  branch  of  nerve,  (d)  50,  (a)  101. 
Organ  of  Corti,  756. 

of  GLraldia.  527. 
Ori£c«  of  the  urethra,  578. 
"  the  uterai,  of 


of  lb 


Oa  hjoii 
Oeaidea 


S  163. 


a,  685. 


lea  of  the  tympanum,  744. 
Oa  tines,  588. 
Oa  uteri  eiteraiun,  688. 
Otic  ganglion,  146. 
OtoUthi,  766. 
Outlet  of  the  pelvis,  418. 
Ovaiies,  659,  690. 

appendage  lo,  592. 

artmiea  of,  634,  664. 
Oricapeule,  591. 
Ovisac*,  691. 
Ovum,  591. 

Palate  (aoft),  128. 
Falatina,  artcriea,  auperior,  143. 
arterj,  inferior,  79. 
aayi,  eitsmal,  142. 
large,  141. 
mall,  142. 
Falato-gloinia,  130,  161. 
Palato-pharyngeoa,  130. 
Palm  of  the  hand,  289. 
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Palmar  arch,  deep,  298. 

superficial,  291. 
nerve  of  the  ulnar,  deep,  299. 

superficial,  292. 
cutaneous  nerres,  290. 
fascia,  290. 
Palinuis  brevis  muscle,  290. 
longus  muscle,  282. 
Palpebro),  31. 
Palpebral  arteries,  33,  46. 
ligament,  32. 
nerves,  33. 
veins,  33. 
Pancreas,  505. 

connections.  484. 
structure  of,  506. 
Pancreatic  arteries.  485. 
duct,  497. 505. 
veins,  488. 
Pancreatioo-duodenal  arteries,  478, 486. 
Papilla  lacbrymalis,  31. 
Papillae  of  the  tongue,  148. 
Parietal  lobe,  203. 
Parovarium,  592. 
Parotid  gland,  28. 

arteries,  80. 
Patellar  nerve,  629. 
plexus,  610. 
Pectineus  muscle,  631. 
Pectoralis  major  muscle,  243,  244. 

minor  muscle,  244. 
Peduncle  of  the  cerebellum,  inferior,  227. 

middle,  227. 
superior,  226. 
of  the  cerebrum,  198,  222. 
of  the  pineal  body,  218. 
Peduncular  fibres,  219. 
Pelvis,  female,  dissection  of,  555. 
male,  545. 

dissection  o^  545. 
Pelvic  cavity,  545. 
fascia,  546. 
plexus,  568. 
Penis,  555. 

integument  of,  440. 
structure  of,  579. 
vessels  of,  582. 
Peptic  glands,  495. 

Perforating  arteries  of  the  femoral,  634,  659. 

of  internal   mammary, 

253. 
of  the  palm,  298. 
of  the  sole,  685,  695. 
Perforans  Casserii  nerve,  (o)  249,  (c)  272, 

(d)  278. 
Pericardium,  332. 

vessels  of,  333,  362. 
Perilymph,  751. 
PerinsBum,  female,  433. 

male,  417. 
Perinaal  artery,  superficial,  425. 
feiscia,  deep,  428. 

superficial,  424. 
nerves,  superficial,  422,  425,  432. 
Periosteum  of  the  orbit,  39. 
Peritoneal  prolongation  on  the  cord,  451. 
Peritoneum,  472. 

of  female  pelvis,  557. 


Peritoneum  of  male  pelvis,  550. 
Peroneal  artery,  674. 

anterior,  674. 
nerve,  655. 
Peroneus  brevis  muscle,  697. 

lon^  muscle,  688,  696. 
tertius  muscle^  692. 
Peroneo-tibial  articulations,  706. 
Pes  hippocampi,  214. 
Petrosal  ganglion,  109. 

iinus,  inferior,  15. 
superior,  15. 
nerve,  large,  20, 143. 
■mall,  20,  749. 
external,  20. 
Peyer's  glands,  499. 
Pharynx,  123. 

interior,  125. 
muscles  of^  123. 
openings  of,  126. 
Pharyngeal  ascending  artery,  106. 
nerve,  111. 
vein,  109. 
Pharyngeo-glos«il  muscle,  152. 
Phrenic  artery,  354,  534. 

nerve,  73,  354. 
Pia  mater  of  the  brain,  179. 
of  the  cord,  406. 
■Pigmentary  layer  of  retina,  735. 
Pigment  cells  of  choroid,  727. 

iris,  730. 
Pillars  of  the  abdominal  ring,  442. 
of  the  fornix,  218. 
of  the  iris,  725. 
of  the  soft  palate,  128. 
Pineal  body,  218. 
Pinna,  or  auricle  of  the  ear,  33. 
Pituitary  body,  200. 
Plantar  aponeurosis,  676, 

arch  of  the  artery,  685. 
arteries,  678,  68^ 
ligament,  long,  712. 
nerve,  external,  681,  686. 
internal,  680. 
Plantaris  muscle,  670. 
Platysma  myoides  muade,  52,  58. 
Pleura,  328. 
Plexus,  aortic,  481. 

brachial,  72,  249. 
cardiac,  superficial,  337. 

deep,  350. 
carotid,  20. 
cavernous,  20. 
cervical,  73. 

posterior,  396. 
choroides  cerebri.  216. 

cerebelii,  250. 
cceliac,  490. 

coronary,  anterior,  337. 
posterior,  387. 
coronary  of  the  stomach,  490. 
diaphrafmatic,  490. 
guk),  355. 
hepatic,  490. 
hsBmoirhoidal,  568. 
hypogastric,  481. 
lumbar,  541. 
mesenteric,  inferior,  481 


FlexQt,  mHeuteric 


1™^?" 


pstelUr,  eiO. 
peine,  568. 
pharyn^Mil,  111. 
proatatio,  S68. 
pterygoid  of  veins,  S9. 
pijmonuy,  ulterior,  35S. 
porteriar,35fi. 
renil,  490. 

nipn,  190. 
■acral,  566. 
Boki,  489. 
Bpennstiii  ofaentt,  481. 

of  Tsini,  537. 
Bplenii:,  490. 
tympMuc,  748. 
utenne,  S68. 
TaginaL  568. 
voical,  SS8. 
TertBbml,  116, 171. 
Plica  semilunuu,  33. 
Fncumo-gutric  Deire,  (o)  188,  (d)  110, 188, 
354,  491. 
Pona  Tarini,  200. 
Vuolii,  196. 

■tnictuM  of,  191. 
Popliteal  uten,  652. 
elanda,  655. 
ncrre,  external,  655. 
inteTiuI,e54. 
■pace,6fil, 
rein,  654. 
Foplit«ua  miucte,  671,  S99. 
Forial  TeinL  487- 
"    -io  dura,  («)  14l 

moUis,  (o)  188, 
Forua  opticua,  732. 
Poiteriar  comminure,  217. 

elastic  lajrer  ot  cornea,  725. 
ligament  of  kDM,  699. 
medullai7  Tolum,  226. 
pjramid,  191, 194. 
triangle  ot  the  neck,  53. 
Teucular  eolnnui,  414. 
Poupart'a  ligament,  444,  613. 
Pouch,  laryiigeal,  158. 

of  the  auricula,  338,  342. 
Prepuce,  640. 

Princep*  cemcalia  arteiy,  397. 
poUieia  artery,  299. 

of  tlie  foot,  S86. 
Proeeisua  cDchleariformia,  742. 


ofthetliiih, 

superior,  (o)  270,  (d)  274. 
Fromontory,  741. 
Pronatoi  quadratua  nuucle,  288. 
radii  Urea  Dmscle,  280. 
Proatate  gland,  569. 

connecCiona,  553. 
■tmctnre,  570. 
Prostatic  [Hit  ot  the  urethn,  575. 

DDUiea,  677. 
FaoM  nugnoa  muscle,  537, 6M. 


Paou  pannu  muscle,  538. 
Pterygoid  arteries,  89. 

nerre,  eilenul,  SI. 

inteinal,  91, 147- 
pleiua  of  veins,  89. 
Pterygoideua  eitemus  muscle,  84. 
iatemua  muicle,  84. 
Pteiygo-msiillsry  ligament,  125. 
region,  Bl. 
pidatiite  sHray,  144- 
Pabie  region  of  the  abdomen,  467. 
eymjihyna,  599. 


nerve,  internal,  (o)  567,  (d)  ^2, 

Pulmonary  srieiy,  (d)  341,  348,  360. 
nerves,  355. 
veins,  342,  353,  360. 
Puncta  UchrymBlia,  31,  SO. 
Pupil,  muscles  of,  729. 
Pylorua,  492. 
Pyloric  arteries,  486- 
Pyramid,  anterior,  191,  192. 
decussation  of,  194. 
of  the  cerebellum,  224. 
of  the  thyroid  body,  119. 
of  the  tympanum,  742. 
posterior,  191,  194. 
Pyramidal  fibres  of  the  medulla,  192. 

ma«KS  of  kidney,  516. 
Pyramidalia  abdominia  muKile,  450. 
— '  muscle.  21. 


Badisl  artery,  282,  (d)  298,  308. 


■«" 


•,278, 
veiua,  283. 

cutaneous,  277. 
Badialia  indicia  artery.  299. 
Badio-carpal  articolatioa,  316. 
Badio-ulnar  articulationa,  314,  317. 
Ranine  artery,  97- 

vein,  97. 
Baphj  of  the  corpus  ralloaum,  200. 
of  the  medulla,  194. 
of  the  perinnum,  417. 
Receptaculum  chjii,  640. 
Becto- vesical  hscia,  549. 
pouch,  650. 
Reotua  abdominis  muscle.  448. 

capitia  anticua  major,  109. 

minor,  169. 

poaticDs  major,  396. 
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Rectum,  connections  of,  in  the  male,  552. 

structure,  582. 
Recurrent  interosseous  artery,  307. 
radial,  283. 
tibial,  694. 
ulnar,  anterior,  286. 
posterior,  286. 
Recurrent  nerve  of  pneumo-gastric,  (o)  112, 

355,  (d)  161. 
nerve  of  popliteal,  696. 
Renal  artery,  (dj  519,  (o)  533. 
plexus,  490. 
vein,  (o)  519,  (c)  637. 
Restiform  body,  191,  194. 
R^te  testis,  526. 
Retina,  731. 

structure,  732. 
Retrahens  aurem^  2. 
Rhomboideus  major  muscle,  386. 

minor,  386. 
Rima  of  the  glottis,  158. 
Ring,  abdominal,  external,  443. 

internal,  451,  456. 
Risorlus  Santorini  muscle,  26. 
Rods  of  retina,  733. 
Root  of  the  lung,  329,  331. 
Roots  of  the  nerves,  408,  414. 
Rotatores  dorsi,  401 . 
Roxmd  ligament  of  the  hip  joint,  662. 
of  the  liver,  509. 
of  the  uterus,  452, 559, 590. 

Saccule  of  the  ear,  756. 
Sacculus  lar^rngis,  158. 
vestibuli,  756. 
Sacral  artery,  lateral,  562, 

middle,  533,  565. 
ganglia,  568. 
nerves,  anterior  branches,  566. 

posterior  branches,  401,  638, 

642. 
plexus,  566. 
Sacro-cocCygeal  articulation,  595. 
iliac,  596. 
vertebral,  595. 
lumbalis  muscle,  391. 
sciatic  ligament,  large,  597,  650. 

small,  597,  650. 
Salpingo-phoryngeus  muscle,  125. 
Salvatella  vein,  277. 
Saphenous  vein,  external,  666,  689. 

internal,  608,  628,  666,  (o) 

689. 
opening,  612. 
nerve,  external,  668,  (d)  690. 

internal,  (o)  628,  (d)  610, 

690. 
Sartorius  muscle,  621. 
Scala  tympani,  754. 
vcstiouli,  754. 
Scalenus  anticus  muscle,  67. 
medius,  67. 
posticus,  67. 
Scapular  artery,  posterior,  70,  263,  387* 
ligaments,  262. 
muscles,  2o5,  259. 
Scapulo-clavicular  articulation,  260. 
humeral,  309. 


Scarpa's  triangle,  616. 
Schneiderian  membrane,  186. 
Sciatic  artery,  (o)  563.  (d)  645. 

nerve,  large,  567,  646,  658. 

smaU,  567,  638,  646,  658. 
Sclerotic  coat  of  the  eye,  723. 

structure,  724. 
Scrotum,  440. 

Second  nerve,  (o)  185,  (c)  46,  (d)  732. 
Secondary  membrane  of  the  tympanum,  741, 

743. 
Segments  of  the  cord,  412. 
Semicircular  canals,  750. 
Semilunar  cartilages,  703. 
ganglia,  490. 
valves  of  aorta,  344. 

of  pulmonary  artery,  341 
Semi-bulbs  of  vagina,  587. 
Semi-membranosus  muscle,  658,  699. 
Seminal  ducts,  572. 
Seminiferal  tubes,  524. 
Semi-spinaUs  colli  muscle,  399. 
dorsi  muscle,  399. 
Semi-tendinosus  muscle,  656. 
Septum  auricularum,  345. 
cochlese,  753. 
crurale,  463,  615. 
intermuscular,  of  the  arm,  274. 
of  the  thigh,  627 
lucidum,  211. 
nasi,  135. 
pectiniforme,  580. 
scroti,  440. 
of  the  tongue,  150. 
ventriculorum,  348. 
Serratus  magnus  muscle,  250. 
posticus  inferior,  388. 
superior,  388. 
Seventh  nerve,  (o)  188^c)  144,  (d)  36. 
Sheath  of  the  fingers,  291. 
of  the  rectus,  449. 
of  the  toes,  677. 
Shoulder  joint,  309. 
Sigmoid  artery,  480. 

flexure  of  the  colony  470. 
valves,  341,  344. 
Sinus,  basilar,  15. 

of  the  bulb,  578. 
cavernous,  14. 
circular,  of  Ridley,  14. 
coronary,  336. 
lateral,  13. 

longitudinal,  inferior,  13. 
superior,  10. 
occipital,  13. 
petrosal,  inferior,  15. 
superior,  15. 
pocularis,  576. 
prostaticus,  577. 
straight  of  the  skull,  13. 
torcular,  13. 
transverse,  15. 
of  Valsalva,  344. 
Sixth  nerve,  (o)  188,  (c)  18,  (d)  47, 
Small  intestine,  469,  49o. 

omentum,  474. 
Socia  parotidis,  29. 
Soft  commissure,  217. 


Softpabte,  128. 

musclea  of,  129. 
SoUr  plexus.  489. 
Sole  of  tbe  toot,  diawolion  of,  676. 
SoleiuiDUKle,  669. 
Solitarv  k-lands,  498,  SIM. 
BpeniiaU.!  artery,  to)  634,  (d)  627. 

cord,  4^2. 

fucU,458. 

plexus,  481. 

TBiM,  (o)  627,  (0)  637. 
SpbeDo-paUtine  artery,  143. 
gangQon,  141. 

Sphincter  ani  externuB,  421. 


TaeiniD,  43*. 
Tosior.  574. 
Spieflinn  lobe,  509. 

Spiaul  ftccewory  nerve,  (o)  189,  (d)  112. 
Ducleus,  196. 
niierloa,  ISO,  410. 
cord, 411. 

membranes  of.  404. 
structure,  413. 
nerve«,408. 

filaments  of  oiigin,  414. 
roots  of,  408. 
veins,  416. 
Spinslis  donii  muscle,  390. 
Spiral  tube  of  the  <™hlea.  762. 
Spbochmc  nerve,  Luge   367,  (d)  491. 


structure,  606. 
Splenic  arterj,  486.  607. 
omentum,  474. 
plexus  of  nerrea,  490, 


Snoney  bones,  135. 

part  of  the  urethra,  678. 
Stapedius  muwie,  746. 
Stonifl  bone,  745. 
StelUte  lijramcnt,  370. 
Stenson'*  duet.  29. 
Slemo-clsTicular  arlicnlalioiii 
cteido-mastnid  muscle, 
liToid  musele,  61. 
thp'oid,  64. 
Stomach,  form  and  diriaions,  491. 
connections  of,  467. 
structure  of,  492. 
Straight 


178. 


Iriatcb 


y.  213,  2S 


8t]'lo-h}W  ligament,  103. 
muscle,  76. 
nerve,  37. 
glossua  muscle,  95, 161. 
mastoid  artery,  S9. 
maxillnry  Itgnnnnt,  86. 
pharyngeus  muscle,  103. 
Subanconeus  muscle,  376. 
Subarachnoid  apaee,  406. 


Subarachnoid  apace,  of  the  coid,  406. 
Subclavian  arterjr,  left,  116,  (a)  362. 
right,  68. 


a,  SO,  101. 


Sublin^al  artery,  97. 
gland,  09. 
Submuillary  ganglion,  9T. 
gland,  93. 
region,  93. 
Submental  artery,  79. 
Suboccipital  nerve,  anterior  branch,  113. 
posterior  branch,  397. 
Sabpeduncular  lobe,  225. 
Subperitoneal  fat,  451,  615. 
Subpubic  ligament,  699. 
Subscapular  artery,  248. 
nerves,  249. 
Subscapularis  muscle,  255. 
Substantiu  gelntinosa,  413. 

perforata  antica,  201. 
Sulci  of  brain,  202,  224. 
Sulcus,  longitudinal,  of  the  liver,  609. 
spi  talis,  764. 

Superficial  fuacia  of  the  abdomen,  438. 


ihe  nitnr,  283. 

Supinator  nulii  brevii,  307. 

longus,  301. 

Supra-orbital  artery,  5,  46. 

renal  capsule,  621. 
pleiua,  490. 
Bcapukr  artery,  70,  263,  387. 
nerve,  73,  263,  387. 
spinal  artery,  263. 
spinatUB  muscle,  262. 
trochlear  nerve,  7,  41. 
Suspensorv  ligament  of  the  lens,  736. 
of  the  Uver,  476. 
of  the  penis,  440. 
Sympathetic  nerve  in  the  abdomen,  480,41 
in  the  head,  20. 


jilhel 


a.  643. 


ck,  113. 

in  the  pelvis,  567. 

in  the  thorax,  367. 
Symph^ii  pubis,  599. 
Synovial  gland  of  Havers,  663. 


Ticnia  hippocamni. 
Tarsal  artery,  69.5, 


214. 


Temporal  aponearosia,  4. 
artery,  80. 

deep,  89. 
middle,  SQ. 
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Temporal  artery,  raperficial,  5. 
fascia,  4. 
muscle,  4,  82. 
nerves,  deep,  90. 

superficial,  8,  38. 
vein,  6,  81. 
Temporo-facial  nerve,  37. 
malar  nerve,  50. 

maxillary  articulation,  85. 
sphenoidal  lobe,  203. 
Tendo  Achillis,  669. 

palpebrarum,  32. 
Tendon  of  triceps  extensor,  620. 
Tensor  palati  muscle,  129. 
tarq^49. 
tympani.  746. 
vaginsB  lemoris,  625. 
Tentorium  cerebelli,  12. 
Teres  major  muscle,  259. 

minor,  259. 
Testes,  522. 

Thalamus  opticus,  217,  222. 
Thebesian  foramina,  338. 

valve,  339. 
Thigh,  dissection  of,  back,  650,  656. 

front,  604. 
Third  nerve,  (o)  187,  (d)  43,  47,  (c)  16. 

ventricle,  216. 
Thoracic  duct,  117,  365,  540. 

ganglia,  365. 
Thoracic-acromial  artery,  247. 
alar,  248. 
humeraL  248. 
long,  248. 
supmor,  247. 
Thorax,  boundaries  of,  326. 

parietes  of,  251,  368. 
Thymus  body,  329. 
Thyro-arytsonoid  articulation,  167. 

ligaments,  160. 
ar^tsenoideus  muscle,  157. 
epiglottidean  ligament,  167. 
hyoid  membrane,  165. 
muscle,  65. 
Thyroid  artery,  inferior,  70, 120. 
superior,  78,  120. 
axis  of  artery,  70. 
body,  119. 
cartilage,  163. 
plexus  of  veins,  120. 
vein,  inferior,  71, 120. 
middle,  75. 
superior,  79. 
Tibial  artery,  anterior,  693. 
posterior,  673. 
nerve,  anterior,  696,  (d)  690. 

posterior,  674. 
veins,  anterior,  695. 
posterior,  674. 
Tibialis  anticus  muscle,  691. 

posticus,  672,  687. 
Tibio-taraal  articulation,  708. 
Tongue,  148. 

muscles  of,  150. 
nerves  of.  153. 
vessels  of,  97. 
TonsiL  131. 
Tomillitio  artery,  79. 


Toreular  Herophili,  13. 
Trachea,  connections  of,  120,  357. 

structure  of,  167. 
Trachelo-mastoid  muscle,  391. 
Tractus  intermedio-lateralis,  414. 
Tragus,  34. 

muscle,  34. 
Transverse  colon,  470. 

fissure  of  the  cerebrum,  214. 

of  the  liver,  509. 
ligament  of  the  acetabulum,  662. 
of  the  aUas,  175. 
of  the  fingers,  291. 
of  the  knee,  703. 
of  the  metacarpus,  299. 
of  the  metatarsus,  686. 
of  the  toes,  677. 
p«rin8Bal  artery,  425. 
sinus,  15. 

tarsal  articulation,  713. 
Transveraalis  abdominis  muscle,  447. 

cervicalis  artery,  (o)    70,  (d) 

387. 
colli  muscle,  391. 
faciei  artery,  (o)  80,  (d)  28. 
fascia,  451,  463. 
Transversus  auriculso  muscle,  35. 
linguae,  152. 
pedis,  683. 
perinsi,  427,  434. 

deep,  429,  434. 
Trapezius  muscle,  382. 
Trapezoid  ligament,  250. 
Triangle  of  the  neck,  anterior,  60. 

posterior,  53. 
Triang^ular  cartilage  or  the  nose,  135. 
fibro-cartilage  of  wrist,  317. 
ligament  of  groin,  444. 

of  the  urethra,  428. 
space  of  the  thigh,  616. 
surface  of  the  bJu&dder,  575. 
Triangularis  stemi  muscle,  252. 
Triceps  extensor  cruris,  625. 

cubiti,  273. 
Tricuspid  valve,  340. 
Trigeminal  nerve,  (o)  187,  (c)  17. 
Trigonum  vesicie,  575. 
Trochlea,  42. 
Trochlear  nerve,  infra,  44. 

supra,  7,  41. 
Tube  of  the  cochle^  752. 
Tuber  cinereum,  208. 
Tubercle  of  Bolando,  195. 
Tubules  of  the  stomach,  494. 

of  small  intestine,  498. 
of  larffe  intestine,  504. 
Tubuli  seminiferi,  524. 

uriniferi,  517. 
Tunica  albuginea  testis,  524. 
Ruyschiana,  728. 
vaginalis,  523. 

oculi,  722. 
vasculosa  testLs,  524. 
Turbinate  bones,  135. 
Twelfth  intercostal  nerve,  450,  543,  638. 
Tympanic  artenr,  88. 
Tympanum,  741. 

arteries  of,  747. 


tJlnai  artery.  284,  291. 

nerre,  (o)  H9,  (c)  271,  (d)  2 
veuu,i!S3. 


poatenor,  277. 
Umbilical  tiBrnit,  461. 

region  of  Ui6  abdomen,  467. 
T^,  510. 
Umbiliciu,  436. 
Ureter,  620,  653,  675. 
Uretlin,  feiiule,fi93. 

cannectiooB,  MO. 


le  arteries,  664,  690. 
plciua  of  nerrea,  66S. 
rein 9  and  ainuse*,  665. 


ligameDla  of,  667. 

connccticiDS  of,  558. 

Btiucture  of,  58S. 
Utricle  of  Ihe  ear,  766. 
Uvea  iridis,  729. 
UvuU  cerobeUi,  224. 
pjlati,  12S. 


Vaginal  arteries,  564,  587. 

plexus,  568. 

vviiu,  666. 
Vague  nerve,  110,  188,  354,491. 


n,i03. 

mitral,  343. 

wmiluDar,  341,  344. 

of  Thebeaiiu,  339. 

tricuspid,  340. 

of  Vieuuens,  226. 

ValTuItccf--' "" 

Vaa  detera 


9,  452,  6 
a,  627. 


i,  672. 


Vasa  aberrantit 

breria,  484. 

effereutia  tratis,  626. 

rete  testLa,  S26. 

vorticow,  728. 
Vaicular  coat  of  eye,  726. 
Vastus  silcmuB  muscle,  626. 

Vein,  alTeolar,  144. 
angular,  6, 

■acending  cerrical,  71- 
lumbar,  544. 
phsxTngeal,  107. 
auditor;,  768. 
auricular,  pntorior,  B. 
axillary,  24S. 


T«n,  azygca,  Urge,  363,  640. 
tmalL  364,  640. 
(upenar,  left,  364 


brachio-cephalic,  left,  352. 
right,  352. 
bronchial,  left,  361,  362. 

right,  361,  362. 
cardiac,  anterior,  337. 
great,  336. 
smaU,337. 
cava,  inferior,  363,  482,  536. 

■uperior,  35iS. 
cephalic,  265. 
cerebellar,  184. 
cerebral,  183. 
choroid,  216. 
ciliary,  anterior,  731. 

posterior,  731. 
drcumflex  iliac,  455,  536. 
coronary  of  the  heart,  336. 

of  the  stomach,  488. 
of  the  corpus  caiemonim,  681. 
•tmtvim,  216. 

diaphragmatic  inferioiv  S37. 
doiial,  of  the  pcnii,  5611. 
doni-spiiial,  398. 


inbaorbital,  2t 


ary,  B. 
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deep,  «in,  ooo. 
superficial,  439,  608. 
bcial,28,  79. 
temorel,  619,  624. 
frontal,  6. 
cfQalm,216. 

etro-epiplolo,  left,  488. 
iurThoidal,665,fiS3. 
hepatic,  613,  637. 
iliac,  common,  636. 
BiteraaL  636. 
'-Ltemal,  566. 
Iiital,  28, 102. 
iiate,3fil 
inlercoatal,  363. 

pcaterior  bran^  398, ' 
■uperior,  Isft,  363. 
right,  363. 
intnipinal,  416. 
ioterlobuUr,  513. 
intnlobular,  513. 
jugular,  anterior,  62. 

external,  29,  63, 
internal,  left,  IIS. 

light,  76, 106. 
laryngeal,162. 
lingiul,B7. 
loDgitudinal,  of  the  ipine,  into 

lumbar,  398,  M. 
mammary,  iiilenul,  253,  353. 
inaiillary,  internal,  89,  353. 


internal,  28 
264,277. 
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Vein,  MMMiteric,  snperior,  478. 
onhltal,  6,  80, 396. 
opiitiudmic,  46. 
OTArian,  637. 
palpebnl,  inferior,  28. 
pancreatic,  488. 
perinseal,  taperfidal,  425. 
pharyngeal,  107. 
phrniic,  inferior,  636. 
popUteal  694. 
'     pmtal,  488,  512. 

posterior,  roinal  plexus  ofl  416. 
profdnda  of  the  tnigb,  635. 
pteijgoid  plexus,  89. 
pudic  external,  608. 
^W«^(o^H»,  (c)  432. 
puUBonarjT,  4*^  wOo. 
,  radial  cutaneous,  277. 
*  ranine,  97. 
renaL  519, 536. 
sacral,  lateraL.  565. 
middle,  565. 
saphenous,  external,  666,  (o)  689. 
internal,  608,  (o)  689. 
spermatic,  527,  537. 
spinal,  410. 
splenic,  488. 
subclavian,  71. 
sublobular,  513. 
supra-orbital,  6. 

renal,  522,  536. 
scapular,  71,  263,  387. 
temporal,  6,  81. 

superficial,  6. 
thyroid,  inferior,  71,  120,  353. 
middle,  75. 
superior,  79. 
tibial  antenor,  695. 
posterior,  674. 
transrerse  cervical,  71,  387. 
ulnar,  285. 

cutaneous,  anterior,  277- 
posterior,  277* 
umbiUcaL  510. 
uterine,  565. 
vaginal,  565. 
vertebral,  70, 171. 
of  the  vertebre,  416. 
vesical,  565. 
Velum  interpositum.  215. 

pendulum  palatL  128. 
Vena  cava,  inferior,  482,  536. 
superior,  352. 
porte,  4&,  (d)  512. 


INDEX.  N.  ,^ 

Tenv  caw  hepatics,  513. 
y«ious  arch  of  the  foot,  689. 
of  the  hand,  277. 
Ventricles  of  the  brain,  20. 
fifth,  212. 
fourth.  227. 
lateral,  210. 
third,  216. 
ofthe  heart,  33S. 

left,  343. 
right,  340. 
structure  of,  344. 
of  the  larynx,  159. 
Yermiform  appendix,  470,  502. 
processes,  223,  227. 
Vertebral  artery,  (o)  70,  (c)  171,  (d)  180. 
plexus,  116.  171. 
vein,  70,  (o)  171. 
Yeru  montsnum,  676. 
Vesica  urinaria^  573. 
Vesical  artery,  mferior,  563. 
superior,  563. 
plexus  of  nerves,  568. 
veins,  565. 
Vesicula  prostatica,  576. 
Vesicular  column  of  cord,  414. 
Vesicule  seminales,  connections,  564. 

structure,  571. 
Vessels  of  the  brain,  180. 

of  the  dura  mater,  15,  407. 
Vestibule  of  the  ear,  749. 

artery  of,  758. 
nerve  of,  758. 
of  the  vulva,  585. 
Vestigial  fold  of  pericardium,  333. 
Vidixui  artery,  144. 
nerve,  142. 
ViUi,  intestinal,  497. 
Vitreous  body,  735. 
fluid,  735. 
Vocal  cords,  160. 
Vulva,  584. 

Wharton's  duct,  93,  99. 
White  commissure  of  the  cord,  413. 
Winslow*s  foramen,  474. 
Wrisberg's  nerve,  249,  266,  271. 
Wrist  jomt,  316. 

Yellow  spot  of  eyeball,  732,  734. 

Zonule  of  Zinn,  736. 
Zygomaticus  major  muscle,  26. 
minor  muscle,  26. 
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sad  the  TQUSclea,  bloodreaselB,  and  nerves  of  each  rogioo  are  shonn  in  lajers  in 
the  natural  order  of  Eucceuioi],  so  that  their  mutual  connuctianx  may  be  brooght 
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The  Illustrations  comprise  views  of  the  Head  and  Neck,  the  upper  Limb,  the 
Pcrinffiam,  the  abdominal  parietes,  the  Pelvis,  and  the  lower  Limb  ;  and  they 
are  accompanied  by  a  coDciae  description  of  the  objects  displayed  in  each  Plate, 
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ILLUSTEATIONS    OF   DISSECTIONS. 


LIST   OF   PLATES. 


THE  UPPEB  LIMB. 

Plata  I.— Buperflcial  Muscles  of  Thorax  and 

Axilla  with  Contents. 
Plate  IL— Axillary     Vessels,    and    Brachial 

Plexus  of  Nerves,  with  Branches. 
Plate  in.— Superficial  Veins  and  Nerves  in 

front  of  bend  of  Elbow. 
Plate  IV.--Superflcial  view  of  Arm  on  inner 

side,  wiUi  parts  undisturbed. 
Plate  v.— Shoulder,  with  Muscles  at  back  of 

Scapula. 
Plate  VI.— Txieeps  Muscle  behind  Humerus, 

and  some  Shoulder  Muscles. 
Plate  VII. — Musculo-spiral    Nerve   in   Arm, 

and  Profunda  Vessels. 
Plate  VIIL — Surface  vievf  of  Forearm,  with 

parts  undisturbed. 
Plate  IX.— Deep  view  of  front  of  Forearm. 
Plate  X.— Superficial  and  deep  views  of  Palm 

of  Hand. 
Plate  XL— Superficial  View  of  back  of  Fore- 
arm and  Hand. 
Plate  XII.— Deep  view  of  back  of  Forearm. 


THE  HEAD  AND  NECK. 

Plate  XIIL— Base  of  Skull,  and  first  and 
second  views  of  Orbit. 

Plate  XIV. — Sinuses  of  Dura  Mater,  and  two 
deep  views  of  Orbit. 

Plate  XV.— Anatomy  of  side  of  Neck  behind 
Stemo-mastoid  muHcIe. 

Plate  XVL— Surfoce  \iew  of  Neck  in  front  of 
Stemo-mastoideus  Muscle. 

Plate  XVIL— View  of  ftont  of  Neck  after  dis- 
placement of  Stemo-mastoideus. 

Plate  XVIII.— Subcla\ian  Artery  and  sur- 
rounding parts. 

Plate  XIX.  —Deep  view  of  back  of  Neck. 

Plate  XX. — Superficial  view  of  Pterygoid 
region. 

Plate  XXL— Deep    view    of    Dissection   of 
.    Pterygoid  region. 

Plate  XXII. — Anatomy  of  Submaxillary  re- 
gion. 

Plate  XXIII. — Upper  Maxillary  Nerve,  and 
deep  part  of  internal  Maxillary 
Artery. 

Plate  XXIV.— Internal  Carotid  and  ascending 
Pharyngeal  Arteries,  and  Cranial 
Nerves  in  Neck. 

Phite  XXV.— External  view  of  Pharynx  with 
its  Muscles. 

Plate  XXVI.— Interior  of  Pharynx,  and  Mus- 
cles of  Soft  Palate. 

Plate  XXVII. — Larynx  and  Vocal  Apparatus, 
with  Muscles,  Vessels,  and  Nerves. 

Plate  XXVIII.— Nose  Cavity,  with  Bounda- 
nes  and  Openings. 


THE  PERINiEUM. 

Plate  XX]  X.— Anatomy  of  posterior  half,  or 
aiml  part  of  Perimeum  in  Male. 


Plate  XXX.— Superficial  view  of  anterior 
or  urethral  half  of  Male  Peri- 
nseum. 

Plate  XXXL— Deep  view  of  anterior  half  of 
Perinceum  of  Male. 


THE  ABDOMINAL  PABIETES. 

nate  XXXIL— First  view  of  Abdominal 
Wall  in  Inguinal  region. 

Plate  XXXIII.— Second  view  of  Abdominal 
Wall  in  Inguinal  region. 

Plate  XXXIV.— Third  view  of  Abdominal 
Wall  in  Inguinal  r^on. 

Plate  XXXV.— Inner  view  of  Wall  of  Abdo- 
men in  Inguinal  r^on. 

Plate  XXXVI. — Deep  Muscles  of  Abdominal 
Parietes.  and  Vessels  of  Ca>ity. 

Plate  XXX VIL— Internal  Iliac  Artery,  and 
Lmnbar  and  Sacral  Plexuseii. 


THE  PELVIS. 


Male 


Phite  XXXVIIL— First   side   view   of 

Pelvis,  with  Muscles  below. 
Plato  XXXIX.— Second  view  of  Male  Pelvis, 

showing  Fascia  in  interior. 
Plate  XL. — Side   view    of  Viscera  of  Male 

Pelvis. 
Plate  XLL— Side  view  of  Viscera  of  Female 

Pelvis. 


THE  LOWER  LIMB.    * 

Plate  XLII. — Superficial  parts  of  Groin,  and 
Fascia  Lata  at  top  of  Thigh. 

Plate  XLIII. — Anatomy  of  parts  concerned  iu 
Femoral  Hernia. 

Plate  XLIV.— Surface  view  of  Thigh,  with 
cutaneous  Nerves  and  Vessels. 

Plate  XLV.— Anatomy  of  Femoral  Vessels, 
and  anterior  Crural  Nerve. 

Plate  XLVL— Deep  view  of  fore  and  outer 
parts  of  Thigh. 

Plate  XLV  IL— Muscles  inside  Femur,  with 
Vessels  and  Nerves. 

Plate  XLVIII.— First  stage  in  the  Dissection 
of  the  Buttock. 

Plate  XLIX.— Buttock,  second  stage. 

Plate  L.— Buttock,  third  stage. 

Plate  LI.--Popliteal  Space,  with  Contents. 

Plate  LIL— Back  of  the  Thigh. 

Plate  LIIL— -Ham  undisturbed,  and  first  stage 
of  Back  of  Leg. 

Plate  LIV.— Deep  Muscles  of  Calf,  and  Popli- 
teal Vessels  and  Nerves. 

Plate  LV.— Deep    Dissection     of    Back    of 


Leg. 

I.— Fir 


Plate  LVL— First  and  Second  stages  in  ex- 
amination of  Bole  of  Foot. 

Plate  L VIL— Third  and  fourth  stages  of  Dis- 
section of  Sole  of  Foot 

Plate  LVIIL— Front  of  Leg  and  Dorsum  of 
Foot 
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